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ABSTRACT
The Defense Fuel Supply Center is the primary buying agent

for most of the petroleum used by the Department of Defense
and other Government agencies. Purchasing nearly 200 million
barrels of oil per year, the Fuel Center’s costs have varied
dramatically depending upon the market price of oil. One
creative idea for stabilizing costs and reducing price risk
exposure is to hedge purchases in the cash market with the use
of futures contracts.

This thesis examines and assesses the ramifications of
futures trading in light of current procurement practices,
market conditions, and trends, in an effort to answer the

question of whether this proposed strateqgy is viable or wise.
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I. INTRODUCTION

A. CHAPTER OVERVIEW

This chapter provides basic background and identifies the
primary thesis objectives. It also presents the research
questions that will become the primary focus of this research
effort. This chapter defines the scope, limitations, and
assumptions that have been used to develop this thesis, and
also explains the research methodology. Finally, this chapter
briefly describes how the thesis is organized and what is

addressed in each of the following chapters and appendices.

B. BACKGROUND

The Defense Fuel Supply Center (DFSC) is the primary
purchasing agent for most of the fuel requirements within the
Department of Defense (DoD) and other Government agencies
(DFSC, 1992, pp. 1-33). In this strategically important role,
DFSC has grown to become the single largest customer of
petroleum in the world (Hart, 1990, p. 34).

While DFSC is the single largest customer, it has
procurement handicaps that prevent it from buying oil
effectively and efficiently in a world of unpredictable
prices. These handicaps reduce flexibility, and add enormous
expense to the price that the Government must pay for the

petroleum it needs.




The amount of fuel purchased over the past few years has
been steadily declining. Despite this fact, DFSC’s costs have
continually varied between one and ten billion dollars per
year, with costs depending heavily on the market price of oil
(DFSC, 1992, p. 9).

Since this tremendous market price exposure is not
adequately addressed by current contracting methods, an
examination of alternative approaches is worthwhile. One

creative idea is to allow DFSC to trade in the futures market.

C. OBJECTIVES

This thesis simply seeks to answer the question of whether
should DFSC should trade in the futures market. The goal is
to discover whether such a commercially based strateqy
designed to reduce unpredictable price exposure, is viable or
even wise for DFSC given its environment. This thesis
concludes that it is.

In order to adequately answer this question, this thesis
first examines DFSC. It explains DFSC’s organization and
identifies some of the weaknesses of current procurement
practices in light of market conditions, and economic as well
as political trends. It then examines the structure and
function of the futures market to explain how it operates.
The thesis then examines the factors that drive the underlying
prices of oil in .order to explain their importance and linkage

to the futures market. It looks at ways of assessing futures




performance, in an attempt to develop feasible futures trading
strategies. Finally, it examines futures trading in terms of
its strategic fit to determine if a futures trading strategy

is plausible.

D. RESEARCH QUESTIONS

The following research questions provide the primary focus
of this thesis:

1. Primary Research Question

e Should the Defense Fuel Supply Center trade in the futures
market?

2. Subsidiary Research Questions

® What are the potential benefits of the Defense Fuel Supply
Center trading in the futures market?

e What are the potential problems of the Defense Fuel Supply
Center trading in the futures market?

e What contracting practices or changes would be required to
implement a futures trading strategy?

e What are the price drivers in futures contracts and how do
they compare with the underlying commodity spot market?

® What are potential ways of measuring futures trading
performance?

® Does futures trading have a strategic fit within the
Defense Fuel Supply Center?
E. SCOPE, LINITATIONS, AND ASSUMPTIONS
The primary and specific focus of this thesis is to
evaluate whether futures trading is viable or wise for DFSC.
However, this thesis also addresses the driving factors which

DoD officials should consider in assessing the opportunities,




and limitations of applying this widely used commercial
practice to a public sector environment.

Although other alternative strategies will be mentioned,
this thesis will not evaluate the merits or problems of any
other strategy under consideration. This thesis will only
seek to provide depth of understanding in futures trading and
associated issues.

The general assumption is made that the reader has little
knowledge of DFSC or futures trading beyond what has already
been mentioned. The assumption is also made that the reader
has at 1least a basic awareness of general management

principles, and Government contracting practices.

F. RESEARCH METHODOLOGY

Research for this thesis was started in September of 1992
and concluded in December of 1993. An extensive review of
available literature was conducted on the subjects of general
economics, oil price behavior and industry history, Government
budget policy trends and forecasts, DoD trends and forecasts,
futures and options trading mechanics, maiket history and
theory, risk management, fundamental and technical market
analysis, market trends and forecasts, corporate finance,
strategic planning, auditing and cost accounting, general
business management, Total Quality Management, Government

procurement reform, and Federal and State Law.




Over 30 hours of personal interviews were conducted with
people from DFSC, the Department of Energy (DOE), the
Commodities Futures Trading Commission (CFTC), the New York
Mercantile Exchange (NYMEX), Congressional Staff, and the
States of New York, Texas, and Massachusetts.

On site interviews were held at DFSC, and the Washington
D.C. offices of DOE, CFTC, and NYMEX. Available records and
private memoranda from these organizations were closely
examined. An on site visit was also made to the New York
NYMEX offices and trading floor, located in the lower stories
of the recently bombed World Trade Center Building in Lower
Manhattan.

Additionally, DFSC and NYMEX provided over 33 f£floppy
diskettes of historical price data in Lotus 1-2-3 format.
This information can be made available for follow on research
upon request and with written permission from DFSC and NYMEX.

Finally, a roundtable discussion on possible legislative
language to authorize futures trading was held with the
graduating Acquisition and Contract Management class of the

Naval Postgraduate School in Monterey, CA.

G. ORGANIZATION OF STUDY
The following provides a brief description of the
remaining chapters and appendices:
e II. DEFENSE FUEL SUPPLY CENTER BACKGROUND - This chapter

provides an overview of current DFSC business activities
and procurement practices, and describes some of the




problems they create. It also explains the range of new
procurement strategies under consideration, and offers
opportunities for further research.

III. EXAMINATION OF THE FUTURES MARKET - This chapter
describes the futures market and explains how it is
structured, and regulated. It also explains how it
functions, and is used by different segments of the
market.

IV. PFACTORS AFFECTING THE UNDERLYING PRICES OF OIL - This
chapter describes the primary factors that drive prices in
both the spot and futures markets. This chapter also
explains the primary differences that exist between the
two most popular methods of market analysis. It also
explains the connection between futures market prices and
the spot prices of the underlying oil commodities they
represent.

® V. ASSESSING FUTURES PERFORMANCE - This chapter looks at

potential ways of assessing and measuring futures trading
performance. It explains basic trading strateqy design,
and offers an example of a workable strategy that could be
used as a guide for more sophisticated strategy
development.

VI. ANALYSIS OF STRATEGIC FIT - This chapter examines
futures trading in terms of its strategic fit to the
relevant public sector environment. It describes the
importance of strategic fit, and uses a public sector
based strategic planning model to determine whether
futures trading has a particular strategic fit within
DFSC. This chapter examines some of the barriers to
futures trading and describes what would be required for
implementation. This chapter also provides sample
legislative language as a guide for developing proposals
to authorize futures trading within DoD.

® VII. CONCLUSIONS AND RECOMMENDATIONS - This chapter

provides a brief review summarizing the intent and general
focus of the various topics discussed throughout the
thesis. It also offers specific conclusions and
recommendations based upon an interpretive assessment of
the research completed. Finally, it addresses and answers
each of the research questions originally posed, and
recommends areas for further research.

APPENDIX A - GROUND FUELS DIVISIONS - This appendix
provides statistical business information for two
operating divisions within DFSC.




o APPENDIX B - SPECIALTY PFUELS DIVISION - This appendix
provides statistical business information for an operating
division within DFSC.

e APPENDIX C - NATURAL GAS DIVISION - This appendix provides

statistical business information for an operating division
within DFSC.

e APPENDIX D -~ SPECIALTY ACQUISITIONS DIVISION - This
appendix provides statistical business information for an
operating division within DFSC.
o APPENDIX E - BULK FUELS DIVISION - This appendix provides
statistical business information for an operating division
within DFSC.
® APPENDIX F - GLOSSARY OF TERMS - This appendix provides a
copy of a futures trading glossary developed by the New
York Mercantile Exchange and geared toward the general
public.
e APPENDIX G -~ FUTURES CONTRACT SPECIFICATIONS - This
appendix provides a copy of standardized futures contract
specifications for commodities traded on the New York
Mercantile Exchange.
e APPENDIX H - SELECTED PRICE DATA - This appendix provides
selected historical price information that was used to
develop sample trading strategies for Chapter V.
H. SUMMARY

This thesis seeks to answer the question of whether DFSC
should trade in the futures market. The primary goal is to
discover whether this strategy would be viable or wise. The
research questions presented will act as the primary focus for
the remainder of this thesis, while the chapters described
will provide the structure. Additional information, such as

business statistics, key terms, contract requirements, and

selected data, is provided in the appendices listed.




II. DEFENSE FUEL SUPPLY CERTER BACKGROUND

A. CHAPTER OVERVIEW

This chapter describes the basic context of DFSC’s current
operations and provides a foundation for further examination.
It provides an overview of DFSC’s current organizational
structure and summarizes many of the major business activities
for which DFSC is responsible. Some contextual perspective is
given to current procurement practices and some of the
problems they create. Reasons are given for looking at new
procurement strategies, while the range of new ideas is
briefly discussed. Finally, opportunities for further

research are identified.

B. ORGANIZATION AND BUSINESS ACTIVITY
1. Primary Role

The Defense Fuel Supply Center is the primary
inventory manager and purchasing agent for most of the fuel
requirements within the Department of Defense (DoD).
Additionally, it provides similar services to many non-DoD
activities including the Postal Service, Veterans
Administration, General Services Administration, and National
Aeronautics and Space Administration. It also services most

of the major departments of the Federal Government including




the Departments of Agriculture, Commerce, Energy, Interior,
Justice, and Transportation. (DFSC, 1992, pp. 1-33)

In this strategically important role, DFSC has grown
to become the single largest customer of petroleum in the
world. On average it purchases more than half a million
barrels! of fuel products each day for DoD and other Federal
agencies. (Hart, 1990, p. 34)

2. External Chain of Command

Organizationally, DFSC is a subordinate activity of
the Defense Logistics Agency (DLA). Figure 1 shows how DFSC
fits into DILA’s structure. (Defense Logistics Agency Command
Support Office, 1993)

Within the broader chain of command, DLA reports
directly to the Under Secretary of Defense (Acquisition and
Technology), with dotted line relationships to both the Joint
Chiefs of Staff and the Acquisition Heads of the various Armed
Services. It provides both general materiel and contract
management support, as well as weapon systems support for all
of the Armed Service branches. (Freeman and Gandy, 1989)

Major subunits under DLA include the Offices of
Materiel Management, Comptroller, Corporate Administration,
General Counsel, and Acquisition. The Office of Acquisition
performs a variety of general procurement and contract

management services, and is further divided into Defense

l0one barrel equals 42 gallons.
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Contract Management Districts (DCMDs). Each DCMD provides
contract management support services to a particular
geographic region of the United States. (Defense Logistics
Agency Command Support Office, 1993)

The Office of Materiel Management coordinates Supply
Management, Distribution, and a number of Inventory Control
Points (ICPs). The Supply Management function is organized
through various Service Centers. These Service Centers
include the Defense National Stockpile Center, the Defense
Logistics Services Center, and the Defense Reutilization and
Marketing Service. The Distribution function is organized
through Distribution Regions that geographically manage
Eastern and Western zones. The ICPs are organized around
broad types of commodities. (Defense Logistics Agency Command
Support Office, 1993)

Each ICP is responsible for procuring and managing
broad categories of items commonly used by all of the Armed
Services as well as numerous Federal and Civil agencies. The
Defense Personnel Support Center (DPSC) manages medical
materials, clothing, textiles, and subsistence items (Customer
Assistance Handbook, 1991, pp. 28-32). The Defense Industrial
Supply Center (DISC) manages common hardware items, industrial
accessories, and various engine components. The Defense
Electronics Supply Center (DESC) manages electrical
connectors, semiconductor devices, and electronic components.

The Defense General Supply Center (DGSC) manages various
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machinery, appliances, furnishings, instruments, chemicals,
and miscellaneous printed materials. The Defense Construction
Supply Center (DCSC) manages excavation equipment, guns,
construction materials, diving equipment, and water
purification equipment. Finally, the Defense Fuel Supply
Center (DFSC) is responsible for managing a full spectrum of
energy products including jet fuels, gasolines, gasohol,
distillates, residuals, bulk lubricants, coal, crude oil,
natural gas, and synthetic fuels. (Department of Defense, pp.
39-40)
3. 1Internal Organization

Figure 2 illustrates DFSC’s internal structure. The
Defense Fuel Supply Center has its own Office of Counsel, as
well as many other Directorates for specific support functions
including Supply Operations, Alternative Fuels, Quality
Assurance, Information Systems, Resources Management, Finance
and Accounting, and Personal Staff. (Defense Logistics Agency
Command Support Office, 1993)

Of particular interest is the Office of Market
Research and Analysis. This department employs numerous
industry economists, market analysts, and Strategic Petroleum
Reserve experts. They provide extensive analytical,
theoretical, and practical support, as well as training for
both procurement strategy development and program execution.

Most of these highly professionalized individuals have
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received extensive training in the field of economic analysis.
All possess advanced degrees, while some boast many years of
analytical experience. Christopher Lee, the current
Department Director, holds a Ph.D. in Economics and has been
reputably published in numerous Defense and oil industry
journals. In fact, most of the employees in this office have
been published in similarly respected journals.2?

The procurement function resides within the
Directorate of Contracting and Production where most of the
actual buying occurs. Primarily, this department employs GS-
1102 Contract Specialists who receive three years of general
DoD procurement training as well as specialized training in
petroleum commodity buying. The typical buyer enters DFSC
with a four year Bachelors degree and starts work as a GS-5
grade Procurement Trainee. Unfortunately, this office has a
high turnover rate. Many of these buyers will transfer or be
promoted to other Government Procurement Activities within
three or four years after joining DFSC. (DFSC, 1991, p. 23)

The Directorate of Contracting and Production is
divided into various support functions and divisions
specializing in commodity acquisition. The major support
functions include Competition and Pricing, Operations Support,

and Contract Review. The actual buying offices include the

2Interview between C. Lee, Director of Market Research and

Analysis, Defense Fuel Supply Center, Alexandria, VA, and the

researcher, 23 August 1993.
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Divisions of Ground Fuels, Specialty Fuels, Natural Gas,
Special Acquisitions, and Bulk Fuels. (Defense Logistics
Agency Command Support Office, 1993)

The two Ground Fuels Divisions buy coal and bulk
lubricants, as well as fuels specific to Army Posts, Marine
Camps, and Naval Stations, for both domestic and overseas use.
The Specialty Fuels Division buys domestic and overseas bunker
fuels for ships, and into-plane contracts for refueling
military aircraft at commercial airports. The Natural Gas
Division buys natural gas products for DoD as well other
Federal and Civil agencies. The Special Acquisitions Division
buys fuels for alongside aircraft refueling at Naval Air
Stations, provides small purchase and base contracting
support, conducts special studies of commercial activities,
and manages petroleum inventories at both Government Owned
Contractor Operated (GOCO) and Contractor Owned Contractor
Operated (COCO) storage facilities around the world. Finally,
the Bulk Fuels Division buys most of the jet fuels, motor
gasolines, diesel fuels, and fuel oils used both domestically
and overseas by DFSC’s customers. (DFSC, 1992, pp. 23-56)

4. Business Activity

Appendices A through E provide more detailed
information on the unique business activities of each of the
buying divisions mentioned. In terms of general business

activity however, jet fuels comprise the largest portion of
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petroleum products purchased by DFSC. Consisting of naphtha
based products like JP-4 and kerosine based products like JP-5
and JP-8, jet fuels make up more than 70 percent of the
aggregate volume of petroleum products purchased each year.
Distillates make up nearly 25 percent, with aviation gasolines
(AVGAS), motor gasolines, and heavy residuals making up the
balance. (DFSC, 1992, p. 7-8)

As should be expected with continually shrinking
budgets, total purchases have declined in recent years.
Volumes of all petroleum based products bought have declined
by almost 50 percent in less than ten years. Table I gives a
breakdown of total volumes purchased for each of the various
petroleum products managed since 1986. (DFSC, 1992, p. 7-8)
TABLE I BARRELS PURCHASED

BARRELS PURCHASED
(in millions)

1986 1988 1990 1992

AVGAS .3 .1 .1 .1
Jet Fuel 141.8 146.0 143.9 85.8
Motor Gas 8.6 6.7 4.7 3.0
Distillates 49.6 48.6 43.3 29.3
Residuals .21.6  _ 5.1 _ 5.7 __3.8
Totals 2:2.0 206.5 197.6 121.9

(DFSC, 1992, p. 8)

In terms of actual sources of supply, there is a

distinctively American preference. In fact, nearly 85 percent
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of the petroleum purchased comes from domestic and Canadian
sources. Astonishingly, less than two percent of all of the
petroleum bought by DFSC comes from the Middle East or Latin
America. (DFSC, 1992, pp. 4-12)

Although small business plays an important role in
DFSC’s activities through various set-aside programs, roughly
70 percent of the contract dollars go to well known major
companies. As shown by Table II, more than 50 percent of
DFSC’s total business is spread between the top ten suppliers.
(DFSC, 1992, pp. 15-18)

The Defense Fuel Supply Center is a world-wide buyer
and manager of petroleum and other energy related products.
This global activity reflects the fact that petroleum is a
world-wide industry and DoD, DFSC'’s primary customer, has a
world-wide presence. To capitalize on world price
opportunities and global competition, DFSC has developed more
than 5,100 sources of supply world-wide, and relies on
competitive procurement procedures for nearly 98 percent of
its purchases (DFSC, 1992, p. 4-11).

Despite the strengths of this competitive business
practice and infrastructure base, DFSC is unable to react
quickly to world price opportunities on a routine basis. This
becomes a critical factor as Defense budgets decline and world
oil prices fluctuate dramatically. Current procurement

practices cause most of the problems.
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TABLE II TOP TEN DFSC CONTRACTORS IN FY 92

TOP TEN DFSC CONTRACTORS IN FY 92
Rank Company Dollar Awards Percent of
(Millions) Total Business
1. Costal $ 302.8 8.4%
2. Exxon $ 298.7 8.3%
3. Shell $ 287.2 8.0%
4. Arco $ 226.4 6.3%
5. Amoco § 154.3 4.3%
6. Mobile $ 124.6 3.5%
7. Chevron $ 124.5 3.5%
8. Pride $ 104.5 2.9%
9. Sun Oil $ 98.4 2.7%
10. Phillips $ 84.7 _2.4%
Totals $1,806.1 50.3%
Total Worldwide Contract Awards = § 3,588.6 million
(DFSC, 1992, p. 15)

C. CURRENT PROCUREMENT PRACTICES
1. General Handicaps

While DFSC is the single largest customer of petroleum
in the world, its procurement practices prevent it from buying
effectively and efficiently in a world of volatile oil prices.
These practices not only reduce flexibility, but add avoidable
costs to the total price the Government must ultimately pay
for its petroleum needs. Many of these practices are both
time consuming and difficult to implement, two factors that

are not strategically suitable for reacting quickly to
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transitory price breaking opportunities in the oil markets.
Many practices result from the conflicting and diverse
requirements mandated by law. In the face of petroleum
markets that are totally unstable and unpredictable, DFSC must
promote and administer to a wide variety of Government socio-
economic programs, ensure responsibility to national security
interests, sustain a sound domestic industrial base in a
highly competitive world market, and still be held accountable
for ensuring sound financial business judgment in program
execution (DFSC, 1993).
2. Contract Duration and Type

A typical fuel contract is written for a one or two
year period. These contracts are either based upon firm
requirements, or are left indefinite as to quantity. 1In both
types of contracts, limitations are placed on the minimum and
maximum delivery orders allowable. For indefinite quantity
contracts, limitations are also placed on the minimum and
maximum quantities that can be contracted. The fuel itself is
called forward through delivery orders written against the
contract. Deliveries usually occur in equal monthly
installments over the life of the contract. Contract prices
are established at the time of contract award. However, due
to the current price volatility in the petroleum markets,

prices are indexed to market indicators and readjusted at the
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time of delivery. This price adjustment mechanism will be
explained in greater detail later. (DFSC, 1991, p. 21)

Because contract prices are indexed, DFSC is unable to
take full advantage of its long~term contracting arrangements,
and is unable to lock in the most favorable price for the full
life of the contract. Instead, DFSC shares the risk of market
price fluctuations with its suppliers. While DFSC reaps the
benefit of declining prices during down markets, it is fully
exposed during periods of rising prices, and must pay the
higher adjusted market price as determined on the date of
delivery.

3. Acquisition Cycle

The acquisition process at DFSC itself is long and
tedious, with the usual Government mandated requirements at
each step in the process. As seen in Table III, it generally
takes about 180 days to award a contract (DFSC, 1992, p. 21).
Lengthy time to award is yet another factor not strategically
suitable to market volatility.

This 180 day acquisition cycle also creates an
enormous administrative burden owing to the sheer size of the
buys. In the Continental United States, bulk purchases are
split between only two major programs. The East/Gulf Program
generally starts contract negotiations in the fall. While
negotiations for the Inland/West Program are offset by six

months to ease some of this administrative burden, and to
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TABLE III ACQUISITION PROCESS AND TIMEFRAMES

ACQUISITION PROCESS AND TIMEFRAMES

Day 1: Receive Purchase Request
Day 15: Synopsize the Acquisition
Day 30: Issue the Solicitation
Day 65: Close / Open the Solicitation
Day 80: Open Negotiations
(not applicable to sealed bid)
Day 110: Close Negotiations
(not applicable to sealed bid)
Day 170: Finalize Award Evaluations
Day 180: Award Contract 30 Days Prior
to Beginning of Delivery
Period

(DFSC, 1991, p. 22)

ensure that at least half of the domestic requirements are
always under contract. (Hart, 1989, p. 9)

The time it takes to award a contract, and the
enormity of the administrative burden in doing so, is
extremely important. Not only does it make it difficult if
not impossible under normal circumstances for DFSC to react to
market price opportunities, but it also tends to restrict
program effectiveness.

4. Socio-Economic Programs

All Government contracts list numerous clauses aimed

at promoting a complex array of socio-economic programs

required through statute, regulation, and practice. Contracts
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written by DFSC are no exception. These contracts include
clauses for promoting equal opportunity, enforcing provisions
of the Buy American Act, ensuring fair labor standards,
promoting environmental protection, and many other objectives
too numerous to mention. (DFSC Contract Solicitation, 1993,
pPP. 2-12)
5. Small Business Set-Asides

Of particular importance are the clauses aimed at
promoting small business. They greatly diminish flexibility
and add to programmatic costs. As required by the Small
Business Act,3 FPederal Agencies must set aside a certain level
of acquisitions for the exclusive competitive participation of
small business. This is normally required for acquisitions
with an anticipated dollar value of $25,000 or less. However,
set-aside goals may also be extended to larger value
acquisitions when the Contracting Officer determines it to be
in the best interest of national security, for the purpose of
maintaining or mobilizing the Nation’s full productive
capacity, or for assuring that a fair proportion of Government
contracts are placed with small business firms. (Federal
Acquisition Regulation, 1989, sec. 19.000-19.502)

Recognizing these issues, DFSC has established small
business set-aside goals of between 28.6 and 31 percent for

the domestic portion of its business activities. Domestic

315 y.s.C. 631
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business makes up about 85 percent of DFSC’s total business,
and is worth approximately $2.8 billion per year. Small
business purchases have been averaging between 28 and 29.9
perccat of this domestic pool. From these set-aside figures,
12.8 percent, or almost half, has been specifically awarded to
small disadvantaged businesses at a premium over normal cost.
Another 3.3 percent has been awarded to women-owned
businesses. (DFSC, 1992, p. 17)

It is important to understand the method in which
these set-aside goals are established, because they are
difficult to administer, add to costs, and further complicate
the procurement process. The Small Business Act requires that
each agency with contracting authority establish an Office of
Small and Disadvantaged Business Utilization (SADBU).
Generally, the SADBU reports directly to the Agency Head, and
is responsible for establishing program goals and ensuring
compliance with the Act. The Heads of Contracting Activities
(HCAs) are responsible for effectively implementing "Small
Business," "Small Disadvantaged Business," and "Section 8(a)"
utilization programs. These HCAs are also cesponsible for
taking all reasonable actions that would increase small
business participation within their own contracting processes.
(Federal Acquisition Regulation, 1989, sec. 19.201)

For the petroleum refining industry, a “"small
business" is defined as any firm having fewer than 1,500

employees, with a capacity to process less than 50,000 barrels
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of any combination of crude oil or other bona fide feedstock
per day. Counted capacity includes processing at any leased
facilities, or facilities made available to a firm under
exchange agreements whereby another party processes the firm’s
own crude oil or feedstocks. A "small disadvantaged business"
is defined as any small business where at least 51 percent of
the firm is owned by individuals who are both socially and
economically disadvantaged. "Socially disadvantaged" means
individuals who have been subject to racial or ethnic
prejudice. "Economically disadvantaged” means individuals who
are socially disadvantaged and impaired by diminished
opportunities to obtain capital and credit as compared with
others in the same business who are not socially
disadvantaged. By specific mention, Black Americans, Hispanic
Americans, Native Americans, Asian-Pacific Americans, and
Asian~Indian Americans are all considered to be socially and
economically disadvantaged. "Section 8(a)" firms are defined
as small disadvantaged businesses that provide goods or
services to a Government agency under a specifically defined
subcontracting arrangement through the Small Business
Administration. (Federal Acquisition Regqgulation, 1989, sec.
19.000-19.102)

In the Department of Defense, the Director of Small
and Disadvantaged Business Utilization is responsible for
developing overall DoD small business and small disadvantaged

business goals, which are established in close cooperation
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with the Small Business Administration. Departmental SADBUs
within contracting agencies are then responsible for
developing and implementing program goals within their
respective agencies. (Department of Defense FAR Supplement,
1989, sec. 219.201)

While small business set-aside programs are intended
to be socially responsible, they are political in nature and
create substantial programmatic cost premiums. These premiums
manifest themselves in the form of diminished program
flexibility, handicaps to best value, longer bid processing
times, greater administrative resource requirements, and
increased prices paid as a result of Small Disadvantaged
Business awards and participation.

6. Price Adjustment Mechanism

In addition to ineffective long term contracts, long
lead times required to award these contracts, and socio-
economic goal handicaps, DFSC must also face the biggest
challenge of all, a highly volatile and unstable petroleum
market.

Prior to 1973, world prices for petroleum products
were remarkably stable. In fact, the nominal price of crude
oil had remained fairly constant at less than three dollars a
barrel for more than 100 years (BP, 1993, p. 12). With stable
prices, it made sense to write long-term fixed-price

contracts. This is exactly what DFSC did. (Hart, 1989, p. 8)
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However, as can be seen by Figure 3, stable oil
markets ended in 1973. The catalyst turned out to be the Yom
Kippur War that was then raging in the Middle East.
Protesting Western support for Israel, the Persian Gulf
countries of OPEC (Organization of Petroleum Exporting
Countries) staged the now infamous Arab 0il Embargo and
crippled the flow of petroleum to Western industrial nations.
At the time, Western nations, including the United States,
were heavily dependent on Middle East oil. As a result, world
oil prices jumped from $2.90 per barrel in September of that
year, to $11.65 by year’s end. (Yergin, 1991, p. 791)

Since 1973, a host of factors have strongly influencad
radical movements in oil market prices. A few of these
factors include the 1979 Iranian revolution, the 1980-1988
Iran-Iraq War, the 1989 Exxon Valdez oil spill and North Sea
oil platform explosion that occurred later that same year, the
1990 invasion of Kuwait, and the 1991 Persian Gulf War.
(Yergin, 1991, p. 791)

As a result of this price volatility since 1973, DFSC
has not been able to continue buying large volumes of oil
using fixed price contracts. Market forces, which continue to
this day, have simply rendered these contracts untenable.
Although these contracts could lock in a favorable price for
the life of the contract, they could also force either party
of the contract to accept potentially ruinous losses.

Instead, DFSC now writes contracts using economic price
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adjustment mechanisms that are tied to various market indexes.
(Hart, 1989, pp. 8-9)

These economic price adjustments provide for both
upward and downward revisions to a stated contract price.
Adjustments are contingent upon the occurrence of particular
events like severe inflation or market price instability.
Their use is normally limited by law, but they may be used
whenever there is serious doubt that market conditions will be
stable during the period of contract performance. The
Contracting Officer must determine whether inclusion of price
adjustments in a contract is necessary to protect the
Government and the contractor from significant risk due to
potential fluctuations in 1labor or material costs. If
considered necessary, the Contracting Officer must choose an
adjustment mechanism that is limited to contingencies beyond
the contractor’s control. (Federal Acquisition Requlation,
1989, sec. 16.203)

The Federal Acquisition Requlation allows for three
basic types of economic price adjustments. Economic
adjustments may be authorized based upon changes in published
or otherwise established prices, actual costs of labor or
materials, or indexes specifically identified in the contract.
T™he use of any particular index is left to the discretion of
the negotiated settlement, or may be prescribed by the agency
involved, as in sealed bid contracts. (Federal Acquisition

Regulation, 1989, sec. 14.407-16.203)
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Any price index used must be published and available
to all parties involved. For most bulk contracts, DFSC uses
monthly commercial price data collected by the Department of
Energy and published in the Petroleum Marketing Monthly. For
small local supply contracts, DFSC uses weekly commercial
price information published in industry periodicals like the
0il Price Information Service, Computer Petroleum Corporation,
and The Lundberg Letter. These periodicals contain commercial
prices for nearly 300 local market areas across the country.
(Hart, 1989, pp. 8-9)

For overseas requirements, DFSC relies heavily upon
commercial price information derived from the major spot
markets. In Europe, commercial information from the Rotterdam
and Mediterranean spot markets are used. In the Western
Pacific and Persian Gulf regions, DFSC uses commercial price
data obtained from the Singapore exchange. (Hart, 1990, p.
35)

Contracts are negotiated in relation to the index
used. For bulk contracts, a base month is chosen, and the
contractor is asked to submit a price proposal effective as of
the base month selected. Awards consider a number of factors,
but important consideration is given to the lowest "laid down"
cost. "Laid down" cost is basically the refiner’s price offer
in terms of his ability to satisfy the needs of the contract
in each of the requirement locations specified. (Hart, 1989,

p. 9) After award, the settlement price is adjusted penny for
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penny in relation to movements in the index (Hart, 1990, p.
35).

The majority of what DFSC buys is designed
specifically for military use and has no exact commercial
equivalent. For this reason, the most similar commercial
alternative is generally used as an index base. For example,
the Navy jet fuel JP-5 is similar to the commercial product
Jet-A used by domestic air carriers. As the closest
commercial alternative, Jet-A would be used as the index base
for JpP-5. In the case of the Air Force jet fuel JP-4,
commercial gasoline is currently used as the index base.
(Hart, 1989, p. 9-11)

While this price adjustment mechanism allows DFSC and
its fuel suppliers to share the risk of price volatility, it
does not allow DFSC to 1lock in advantageous price
opportunities. This creates a severe handicap. In fact, the
effect of the price adjustment mechanism is to merely expose
DFSC to unfavorable, uncontrollable, and unpredictable price

increases.

D. NEW PROCUREMENT STRATEGIES UNDER CONSIDERATION
1. Reasons for Examining Change
While DFSC’s fuel procurement costs mirror price
movements in the market, DFSC sells this fuel to its customers
at a fixed annually determined “standard” price that generally

includes an estimated margin to cover storage, handling,
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transportation, and other contingencies (Hart, 1990, p.34).
In effect, while DFSC shares a portion of market price risk
with its suppliers, DFSC assumes the full burden of this price
risk for its customers.

This particular management practice, coupled with the
many handicapping procurement practices previously mentioned,
creates a tremendous budgetary dilemma, especially since
approximately 85 percent of DFSC’s operating budget is tied to
product procurement costs (Lee, 1992). While DFSC assumes the
full burden of market price risk for its customers, current
budgetary constraint, forecasting imprecision, and exposure to
unpredictable market conditions logically forces DFSC, and
ultimately policy makers in Washington D.C., to consider one
or a combination of several optiomns:

® seek additional budgetary funding,

® reduce the overall quantity of petroleum purchased to
remain within budget,

e charge customers a premium as insurance against market
price risk in the form of higher average standard prices,

® or seek new alternatives in the form of more innovative
procurement strategies.

The boon years of the Reagan administration also
marked some of the most unstable times in the history of the
petroleum markets. The average price of oil ballooned from
about $12 per barrel to nearly $35 per barrel with dramatic
and unpredictable price swings (BP, 1993, p. 12). But during

this time, no one was really concerned about reducing the
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military budget. While the operational tempo of the military
remained fairly constant, supplemental appropriations granted
to DFSC to cover unpredictable increases in oil prices were
fairly common.4

However, the ability to seek additional budgetary
funding may be coming to an end. Since the fall of the Berlin
Wall in 1989, (Yergin, 1991, p. 791) Washington D.C. policy
makers have been less than sympathetic to ballooning Defense
budgets. Luckily during.the Persian Gulf War, Saudi Arabia
gave the decision makers a slight reprieve by providing much
of the needed and markedly more expensive oil to DFSC free of
charge. However, this was an extremely unique situation.
Saudi Arabia was deeply concerned about its very survival in
the face of Saddam Hussein’s invasive presence at its border.’

The stark reality of the current political situation
is that there is a complete and sweeping paradigm shift in
thought. With the end of the Cold War, and the end of the
Persian Gulf War, and the election of a new Administration
with far different priorities from the past Administration,

policy makers in Washington D.C. have focused and redoubled

their efforts to dramatically reduce military budgets.

4Interview between C. Lee, Director of Market Research and

Analysis, Defense Fuel Supply Center, Alexandria, VA, and the
researcher, 23 August 1993.

5Interview between C. Lee, Director of Market Research and
Analysis, Defense Fuel Supply Center, Alexandria, VA, and the

researcher, 24 August 1993.
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Priorities have shifted toward concerns over the national
deficit, and toward improving the economy and promoting
expensive, albeit long over due, social programs like health
care reform.

In the wake of these sweeping changes, Defense
Operations and Support functions have taken the greatest
immediate budget cuts (Couture, 1992, pp. 15-28), and
operational tempo is what drives fuel requirements. As can be
seen in Figure 4, the quantity of petroleum purchased declined
dramatically from 1973 through 1976, due largely to reduced
operational requirements as the Vietnam War came to a close.
During the Carter and Reagan Administrations, from 1976
through the end of 1988, petroleum purchases remained fairly
constant as operational tempo stabilized. However, since 1989
operational tempo has been driven by budgetary reductions, and
purchases have dropped with nearly the same magnitude as had
occurred at the close of the Vietnam War.

While the amount of fuel purchased has continually and
predictably decreased, the annual cost of procurement has been
dramatically unpredictable. It has bounced between one and
ten billion dollars per year. (DFSC, 1992, p. 9)

According to Market Research Analyst Jim Hart,

Even the most sophisticated market analyst could not
predict all the various turns the market has taken of
late. (Hart, 1989, p. 10)

The bitter conclusion is that reducing the overall

quantity of petroleum purchased in an effort to remain within
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budget would not necessarily work from an economic standpoint,
nor would it be something that DFSC could have a great deal of
control over. The operational tempo of DFSC’s customers is
the catalyst that establishes fuel procurement requirements.

Even though operational tempo drives fuel procurement
requirements, fuel costs in the form of standard prices impact
heavily on operational tempo throughout the military Services,
particularly at the field level. There is a keen awareness of
this fact at DFSC.® While the annual adjustment to standard
prices already includes at least some margin or premium to
withstand moderate market price volatility,7 every customer
of DFSC faces similar concerns over the budgetary reality of
austere times. There is already a vicious cycle of
anticipatory actions and reactions to budgetary cuts that
adversely impacts on operational tempo. Shifting yet more
costs to DFSC’s customers would only deepen the problem
further.

2. Strategies Worthy of Research

In January of 1992, faced with declining budgets and

no apparent solutions to the problems caused by market price

volatility, DFSC began to look for new ideas in procurement

6Interview between COL R. P. Dacey, Chief of Staff, Defense
Fuel Supply Center, Alexandria, VA, and the researcher, 24 August
1993.

TInterview between L. C. Ervin, Industry Economist, Defense
Fuel Supply Center, Alexandria, VA, and the researcher, 24 August
1993.
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strategies. Under the visionary leadership of Brigadier
General Stephen M. Bliss, DPFSC began to reexamine its
procurement practices and looked to the commercial sector for
fresh approaches to common problems. As a result of these
efforts, DFSC began to explore many ideas that could actually
take advantage of market price volatility. Unfortunately, all
of the momentum on these alternative strategies was lost when
General Bliss transferred from DFSC in July of 1993. As such,
many questions about the usefulness of each of these new
approaches remain largely unanswered and are worthy of further
research.®
The focus of this paper, as presented in subsequent
chapters, is to reexamine one of these new strategies and to
answer some of the lingering guestions that still remain.
Although a thorough examination as to the specific merits and
problems of each strategy is well beyond the scope of this
paper, a brief description as to the range of ideas that were
under consideration at the time of General Bliss’ departure is
provided below.
a. Seasopnal Stock Building and Drawdown
The primary products purchased under DFSC’s bulk
fuel programs are JP-5, JP-8, and F-76. JP-5 and JP-8 are

both jet fuel products while F-76 is used for shipboard

8Interview between CAPT L. H. Carpenter, Director of
Contracting and Production, Defense Fuel Supply Center, Alexandria,
VA, and the researcher, 25 August 1993.
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propulsion. All three are distillates similar in nature to
kerosene or home heating oil. Because these products are so
similar to home heating oil, their prices tend to be strongly
influenced by seasonal pressures. The idea of this strateqgy
is to build up stocks in these products during the spring and
summer months, when they are theoretically cheaper, and then
drawdown these stocks during the fall and winter months when
they are theoretically more expensive. (Lee, January 1992)
b. Timing of Procurements

This strategy also relates to the distillate
products already mentioned. The basis of this strategy is the
belief that scheduling major negotiations during the warmer
months when distillate markets are weakest, would tend to
lower supplier bids. Even though actual deliveries would
still be scheduled to occur over the course of a full year or
more, the belief is that suppliers would be more heavily
influenced during negotiations by a tighter current market at
the time of negotiationms. If DFSC can lock in a lower
contractor bid with respect to the price adjustment index
used, it would lower the average price paid over the full life
of the contract. Even though the price paid would still be
tied to fluctuations in the market index, the price
differential established during negotiations would constantly

remain in DFSC’s favor. (Lee, January 1992)
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c. Term/Spot Procurement Mix

Under this strategy, the quantity of products
procured under one and two year contracts would be reduced to
about 65 percent of the total required. The balance of
requirements would be bought using spot tenders, or contract
offers for immediate delivery, during periods of advantageous
market conditions. For example, if market supplies are
plentiful and prices are weak, DFSC could take advantage of
the situation by buying up to 35 percent of its requirements
on a spot basis for immediate delivery. (Lee, January 1992)

d. Lift Scheduling

To "lift" essentially means to accept actual
delivery of the petroleum product under contract. The
contract price paid is always established at the time of
actual delivery or lift, based upon the negotiated price as
adjusted by the applicable market index used. Currently, no
consideration is given to market price conditions, which
drives the market index, in scheduling tanker lifts. During
long-term price trends, 6argo lift dates could be advanced or
postponed to match the direction of the market price movement.
Consideration could also be given to arbitrage opportunities.
Cheaper cost lifts intended for delivery to one port area
could be diverted to higher cost program areas if the price
plus transportation savings were advantageous. (Lee, January

1992)
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e. Posts, Camps, and Stations Deliveries
Currently, all of DFSC’s customers pay an annually
determined standard price for the fuel they receive. Hence,
there is little incentive for these customers to alter their
ordering habits to conform to favorable market price
opportunities. The basis of this idea is that some method
could be devised to give major Army Posts, Marine Camps, and
Naval Stations an incentive to become aware of market price
conditions. Armed with market awareness, these large military
bases could advance or delay deliveries to match the direction
of the market price movement. (Lee, January 1992)
f. Risk Management
This strategy is the primary focus of this research
paper. Basically, DFSC could use the futures market to limit
the risk of detrimental price movements affecting its
contracts (Lee, January 1992). This is an interesting and
creative idea that will be described and evaluated in great

detail throughout the remaining chapters.

E. SUMMARY

As an Inventory Control Point under the Defense Logistics
Agency, DFSC is organized to buy and manage most of the fuel
requirements within the Department of Defense, and other
Federal and Civil agencies. While DFSC is the largest single
customer for petroleum in the world, many of its procurement

practices, some of which are mandated by law, handicap its
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ability to buy efficiently and effectively in the highly
volatile petroleum markets. While market price fluctuations
have been a problem since the Arab 0Oil Embargo of 1973, the
political thrust in Washington D.C. since the fall of the
Berlin Wall, coupled with declining military budgets, makes
exploring new procurement strategies critical. While DFSC
began the process of reevaluating its procurement practices in
January of 1992, many questions about the potential of new
strategies remain largely unanswered and are worthy of further

research.
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III. EXAMINATION OF THE FUTURES MARKET

A. CHAPTER OVERVIEW

This chapter focuses on the futures market and explains
how the market is structured and regulated. This chapter also
explains how the futures market functions and is used by the

two major segments of the market, hedgers and speculators.

B. STRUCTURE AND REGULATION

Prior to 1983, there was no centralized market for oil
commodities trading. For most of its history, the oil
industry had been dominated by fully integrated companies
which controlled oil all the way from the well head to the gas
pump. Thus merchants, brokers, and other intermediaries were
relatively unimportant. (Houthakker, 1976, p. 2)

Crude oil was primarily sold under long term contracts
between private firms. Contracts were typically multi-year
agreements with flexible pricing provisions and renegotiation
clauses. Sellers often offered discounts, but usually
retained some discretion over the quantities actually
delivered. This flexibility allowed sellers to shift supplies
to spot market sales when desired. (Horwich, 1984, pp. 197-
199)

The spot market, which continues to this day, is not an

organized entity. Rather than being a single forum reflecting
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world activity, like the futures market, the spot market and
spot prices reflect only a small portion of world activity in
only a few key locations. These locations usually only
include major refining and exporting centers like Rotterdam in
the Netherlands. Spot prices in these key locations are
generally reported by trade publications such as Petroleum
Intelligence Weekly and Platt’s Oilgram. During normal market
periods, spot prices tend to fluctuate in close proximity to
near-term delivery contract prices between large firms.
However, during periods of supply disruption, spot prices tend
to lead increases in contract prices. Generally, anyone able
to buy oil at a stable contract price for the long-term would
profit if spot prices increased. (Horwich, 1984, pp. 197-199)

While accounting for only five to fifteen percent of total
world activity, the spot market can be a remarkably accurate
indicator of long-term price trends. Spot markets have
signaled and often precipitated OPEC pricing actions, as well
as setting the general tone and movement for oil prices in the
mainstream consumer markets. Few if any oil companies sell
all of their oil products on the spot market. Rather, most
0il companies use the spot market to liquidate surpluses.
(Verleger, 1982, pp. 263-265)

1983 marked the first time o0il commodities were widely
traded in any centralized marketplace. With the introduction
of an instrument called West Texas Intermediate (WTI), the New

York Mercantile Exchange (NYMEX) became the first organized
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commodities market to trade in crude oil futures. (Yergin,
1992, 724)

Today there are only three exchanges in the world that
trade in oil futures. As shown in Table IV, these are the
SIMEX Exchange in Singapore, the IPE Exchange in London, and
the NYMEX Exchange in New York. Of these, the NYMEX Exchange

in New York is by far the largest, trading nearly 80 percent

TABLE IV EXCHANGES TRADING OIL FUTURES

EXCHANGES TRADING OIL FUTURES

Exchange 0il Products 1992 1992
Traded Contract Contract
Volume Volume
Futures Options
SIMEX High Sulfur
Singapore Fuel 250,455 N/A
IPE, London Gas 0il 3,144,067 189,709
Brent Crude 5,528,676 701,894
NYMEX,
New York Heating 0il 7,870,455 1,236,206
Unleaded
Gasoline 6,612,506 857,301
WTI Crude 20,982,658 6,521,509
0il
Natural Gas 1,896,689 78,113
Propane 49,351 N/A

(NYMEX, January 1993, p. 4)




of ﬁhe total world volume of oil futures contracts. (NYMEX,
January 1993, p. 4)

The NYMEX Exchange was founded in 1872 as the Butter and
Cheese Exchange of New York, trading almost exclusively in
these two agricultural products. In 1882, the name was
changed to the New York Mercantile Exchange and other
agricultural and foreign currency contracts were added (NYMEX,
January 1993). During the 1950s, NYMEX moved toward trading
industrial commodities, including platinum and palladium. In
1978, with domestic derequlation in the heating oil market,
NYMEX began trading in heating oil futures. While not traded
nearly as widely as WTI futures, heating oil futures provided
NYMEX with valuable energy commodity experience and was its
first energy complex contract. (NYMEX, Petroleum Marketers
Handbook, Appendix B)

Today, energy related trading accounts for 95 percent of
NYMEX’s total busines:, making it the third largest
commodities exchange in the world. It is also the only
exchange in the world that trades exclusively in strategic
industrial commodities. Figure 5 shows the volume of energy
contracts traded on the NYMEX Exchange since 1983. Appendix
G provides specific information and descriptions of each type
of energy contract traded on the NYMEX Exchange. (NYMEX,
Petroleum Marketers Handbook, Appendix B)

The New York Mercantile Exchange is a nonprofit entity

with ownership divided between 816 member seats, held by 750
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individuals representing brokerage houses, bankers,
professional traders, and businesses with commercial interests
in commodities. The NYMEX Exchange itself never actually
owns or trades in any of the contracts or commodities it
handles. Rather, NYMEX exists as a forum to provide contract
standardization, regulation, trade processing, and trading
facilities. (NYMEX, Petroleum Marketers Handbook, Appendix B)

The NYMEX Exchange, like all commodity exchanges through
out the United States, is regulated by the Commodity Futures
Trading Commission (CFTC). Established by Congress in 1974,
the CFTC is directed by five Commissioners appointed by the
President. The CFTC must approve the terms and conditions of
all proposed contracts before they can be listed for
trading. The CFTC also establishes guidelines for
surveillance and reporting requirements, as well as trading
restrictions and margin requirements. (NYMEX, 1993)

The NYMEX Exchange is organized to conduct three types of
surveillance activities. These include market surveillance,
financial surveillance, and trade surveillance. Market
surveillance monitors market participants and examines
relationships between NYMEX trading activity and fundamental
factors affecting underlying commodities. It identifies
participants with large reportable positions, an example would
be 300 futures contracts for WTI, and ensures compliance with

CFTC reporting requirements. It also ensures against price
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distortion and market manipulation. (NYMEX, March 1993, pp.
2-10)

Financial surveillance audits the financial condition of
clearing members and establishes specific capitalization
requirements that must be maintained in order to remain a
market participant. There are essentially three tiers of
market participants, customers, brokers, and clearing members.
Customers place their trading instructions with brokers.
Brokers execute customer orders on the trading floor.
Clearing members act as sponsors to the brokers and ensure the
financial integrity of each trade, as well as the entire NYMEX
Exchange. Financial surveillance ensures that clearing
members maintain adequate financial margins and enforces
position limits. Clearing members pass similar restrictions
onto brokers and brokers do the same with customers. (NYMEX,
March 1993, pp. 2-10)

Clearing members must maintain a minimum working capital
of $500,000 on account with a New York City bank that also
meets NYMEX Exchange capital and rating requirements.
Additionally, clearing members must each contribute capital
ranging from $100,000 to $2,000,000 to a NYMEX Exchange
guaranty fund for the general protection of the Exchange’s
financial integrity. (NYMEX, Petroleum Marketers Handbook,
Appendix B)

Trade surveillance monitors actual trading floor activity.

It prevents trading manipulation and anti-competitive
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activities. It enforces stringent trading and audit recording
procedures and uses severe fines and debarment penalties to
prevent trade abuses. (NYMEX, March 1993, pp. 2-10)

Specific trading restrictions vary between contract types
and trading strategies. Generally, these restrictions break
down into price 1limits, position 1limits, and margin
requirements. Price limits protect the exchange and market
participants from dramatic and sudden price movements. If
price movement restrictions are exceeded, they automatically
suspend trading in a particular commodity for a pre-determined
period of time. This cooling off mechanism allows time to
assess information on record breaking events. It promotes
sensible trading based upon rational thinking and complete
information as opposed to irrational panic due to incomplete
information.?

This mechanism was only required one time in the entire
history of the NYMEX Exchange. When Saddam Hussein invaded
Kuwait the price of WTI crude oil shot from under $20 per
barrel to over $40 in a single afternoon. The threat of panic
was so great that then President Bush called the Chairman of
the NYMEX Exchange to find out if he intended to shut the
Exchange down. By the time the Chairman had received the

President’s call, trading in WTI futures had already been

dInterview between R. Seide, Marketing Manager, New York
Mercantile Exchange, New York, NY, and the researcher, 27 Augqust
1993.
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suspended for several hours because a $15 price movement limit
had been exceeded. After a brief cooling down period, and
time to better assess information, trading resumed the same
day with only moderate subsequent price movements.1?

Position limits along with margin requirements ensure that
each market participant has the requisite financial capability
to sustain unexpected losses. Position limits define the
number of outstanding contracts that can be held by any one
market participant. Position limits are established based
upon the capitalization levels of each firm trading (NYMEX,
Petroleum Marketers Handbook, Appendix B). Margin
requirements establish how much money must be kept on account
for each open contract. Margin requirements are based upon a
risk assessment of each participant’s net market position.
Margins on account for each participant are recalculated
several times per day and must be readjusted and settled
instantly, usually through electronic transfer of funds.
(NYMEX, November 1992, pp. 34-35)

In general, there are two types of contracts traded in the
futures market, futures and options. A futures contract is a
standardized binding obligation to either make or take
delivery of a specified quantity and quality of a commodity at

a specified location and time in the future. An obligation to

101nterview between B. Purta, Vice President Compliance
Department, New York Mercantile Exchange, New York, NY, and the
researcher, 27 August 1993.
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make delivery is called a short position, while and obligation
to take delivery is called a long position. An options
contract gives the buyer of a futures contract the right but
not the obligation to buy or sell the underlying commodity at
a fixed "strike" price, over a specified period of time. This
right is given by the options writer, or seller, for the
payment of a one time premium. An option to buy is called a
call, while an option to sell is called a put. (NYMEX, 1993)

Figure 6 is a typical excerpt from the Wall Street
Journal. It shows how futures contract trading information is
structured. For example, the top entry shows that WTI (Crude
0il, Light Sweet) is traded on the New York Mercantile
Exchange (NYM). Each contract represents 1,000 barrels of
oil, and prices are listed in dollars per barrel. The entry
also shows that futures contracts are currently being traded
in the listed months of May 1993 through December 1995. The
entry lists opening prices, high, low and settlement ranges,
as well as historical highs and lows and current volumes of
trade and open contract interests. (NYMEX, April 1993)

Figure 7 shows how similar information for options
contracts is structured. For the same crude oil contract
previously described, a trader can buy an options call or put
for the months of June, July, or August. Strike prices range
from $19 to $24 per barrel, with premiums ranging from $.01 to
$2.35 per barrel. Trade volumes are listed as well. (NYMEX,
April 1993)
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C. FUNCTION AND USE

The futures market provides two valuable frnctions, price
discovery and risk shifting. Futures contracts are traded
through a system called "open outcry," basically verbal bids
in public auction, on a regulated exchange. Futures contracts
are standardized, hence have tradeable value similar to stocks
or bonds. Purchases and sales prices are transmitted
immediately around the world to be seen, or discovered, by all
market participants. The prices reported on the commodity
exchanges thus reflect a world market consensus of commodity
price expectations in the future, and constantly change to
match these world expectations. Figure 8 shows the typical
flow of trading transactions, while Figure 9 shows the flow of
information as it generally occurs on the trading floor of the
NYMEX Exchange in New York. Trade activity and information
moves at an astounding pace. In fact, NYMEX regulations
require floor brokers to report each completed trade
transaction within 60 seconds of occurrence. (NYMEX, 1993)

The other valuable function performed by the futures
market is risk shifting. There are basically two types of
traders in the futures market, hedgers and speculators. A
hedger wishes to protect the value of an underlying commodity
he intends to buy or sell at some time in the future. His

desire is to shift the risk associated with this future event
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onto someone else. A speculator, on the other hand, trades in
the futures market to make a profit. A speculator wishes to
accept the risk of a future event in exchange for some premium
that can be realized at the time¢ the futures contract is
traded. (NYMEX, 1993)

In general, a hedge is an open position taken in the
futures market, either a buy position called a long, or a sell
position called a short, that establishes a guaranteed price
in the future for a commodity that will also be bought or sold
in the spot or cash market (NYMEX, 1993). A refiner would
sell a futures contract to hedge against the possibility that
oil prices for products he intends to sell would fall in the
future. As an end user or intermediary, DFSC would buy a
futures contract to hedge against the possibility that oil
prices for products it intends to buy would rise in the
future.

From a producer’s point of view, he can sell his intended
production forward, even before it is actually produced. He
locks in his price and thereby knows his level of risk in
advance. The buyer is also able to lock in his purchase price
and he thereby knows his level of risk in advance as well.
Both buyer and seller are hedging their risks against each
other with opposite positions and trading goals. Speculators
usually take positions on both sides, and are willing to
accept risk for the potential of profit. The object for each

buyer and seller engaged in hedging is to minimize his own
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risk and reduce exposure to price volatility. (Yergin, 1992,
p. 724)

Hedging, like an insurance policy, transfers risk from the
policy holder to an underwriter, in this case from a hedger to
a market filled with both speculators and other hedgers, but
with opposite investment goals. Figure 10 gives the relative
size of the various futures market participants. As can be
seen, speculators comprise only 7.4 percent of the market.
Empirically, it is the opposite trading goals of hedgers that
have the greatest impact on futures prices. However,
speculators are extremely important in the efficient operation
of the futures market. Not only do speculators assume risk in
return for potential profit, but they also provide essential
market liquidity. (NYMEX, 1993)

Because futures contracts have tradeable market value, a
futures position may be terminated or closed by a reversing
transaction any time prior to expiration. For example, the
refiner would buy a futures contract to close his hedge, while
DFSC would sell its futures contract to close its hedge. This
ability to reverse and close positions allows the trader an
opportunity to pull out the monetary savings from the hedge
without actual physical delivery of the underlying commodity.
(NYMEX, 1993)

If futures contracts are hedged against actual quantities
at risk in the physical cash or spot market, savings in the

futures market will always offset losses in the physical
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market, and vice versa. This phenomenon is due to the
differential price that is realized through buying or selling
the actual, or underlying commodity, in the physical market at
the same time a position is held in the futures market.
Hence, the effect of a fixed-price contract is achieved
without the actual use of one. (NYMEX, 1993)

For example, suppose oil was trading for $25 in January,
but DFSC decided to take delivery in June using a contract
that was indexed to the spot market. In June DFSC would have
to pay whatever the spot price was at the time of delivery.
Suppose in January DFSC also decided to hedge its June
delivery, and bought a futures contract for $25. Suppose that
when June came, the spot price jumped to $30. In the physical
market DFSC would have lost $5 because the price went to $30,
and it would have to pay $5 more than was expected in January.
However, in the futures market, DFSC could have sold its
futures contract in June for $30, and would have gained $5
over the cost it paid in January. Hence, losses in the
physical market would be offset by gains in the futures
market, and an effective fixed procurement cost of $25 would
be achieved without using an actual fixed-price contract.

Futures contracts can also be developed in tandem with
options. Since options provide buying and selling rights
without actual obligation, for the cost of a premium, they
afford hedgers even greater protection and flexibility in

achieving individual trading goals. They also provide
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speculators another source of premium earnings to improve
their profit potential. A hedging futures contract coupled
with a put options contract, would not »nly offer risk
protection against market price increases, but would also
offer price participation during market price decreases.!!
Using the same example, suppose in June the spot price
dropped to $20. In the physical market DFSC would have saved
$5 because the price dropped to $20 and was $5 lower than
expected in January. However, in the futures market DFSC
would be forced to sell its futures contract in June for $20.
It would have lost $5 over the price it paid in January. 1In
this situation, gains in the physical market would be offset
by losses in the futures market. Unfortunately, if the spot
price dropped to $20, the effective procurement cost would
still be fixed at $25 because of the futures market position.
Suppose in January DFSC had also bought a $25 put option
for a small premium. The $25 put option grants DFSC the right
but not the obligation to sell the underlying futures contract
for $25 no matter what the spot price becomes. If the June
spot price jumps to $30, the put option becomes worthless and
the effective procurement cost becomes $25 plus the cost of
the premium paid on the put option. If the June spot price

falls to $20, DFSC can now sell the futures contract for $25

llinterview between R. Seide, Marketing Manager, New York
Mercantile Exchange, New York, NY, and the researcher, 27 August
1993.
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and the effective procurement cost becomes $20 plus the cost
of the premium paid on the put option. In this example, by
buying the hedging futures contract and put option together,
DFSC would be able to protect itself against spot price
increases, and would also be able to participate in spot price

decreases.

D. SUMMARY

While oil has been bought and sold in the spot market
since its discovery, futures trading in broad based oil
commodities has only occurred since 1983. Unlike the spot
market, futures market prices represent a world-wide consensus
of market price expectations. In the United States, the
futures market is heavily requlated and monitored by both the
CFTC, and the commodity exchanges. Many safeqguards are in
place to prevent manipulation, and provide market stability.
There are only three exchanges in the world that trade in oil
futures contracts. The NYMEX Exchange in New York is the
largest. The futures market provides two valuable functions,
price discovery and risk shifting. The market is comprised of
both hedgers and speculators who use the market to achieve
different trading goals. The Defense Fuel Supply Center would

trade as a hedger.
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IV. FACTORS AFFECTING THE UNDERLYING PRICES OF OIL

A. CHAPTER OVERVIEW

This chapter describes the primary factors that drive
prices in both the spot and futures markets. This chapter
also explains the primary differences that exist between the
two most popular methods of market analysis. Finally it
explains the connection between futures market prices and the

spot prices of the underlying oil commodities they represent.

B. PRIMARY FACTORS
1. Supply and Demand

There are many factors that affect the price behavior
of o0il in the various markets. However, taken in aggregate
these factors create certain technical and economic conditions
that establish key relationships between o0il production and
0oil consumption. These key relationships then become the
basic foundation for price formulation in both the spot and
futures markets. (MacAvoy, 1982, pp. 5-39)

At its most rudimentary level, oil production is a
function of the aggregate yet independent exploration of
natural resources leading to the discovery of new oil
reserves, and their subsequent exploitation and conversion
into marketable products. Of key importance, is the size,

location, and number of proven reserves, as well as the
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productive capacity of the industrial infrastructure.
Production is heavily influenced by the rate at which existing
stocks are depleted and new reserves are discovered.
(MacAvoy, 1982, pp. 5-39)

Consumption is a function of aggregate consumer
income, population growth and economic activity. Consumption
is heavily influenced by the desirability of the oil products
produced and preferences over other energy alternatives.
Production establishes the foundation of world oil supply
while consumption establishes the foundation of world oil
demand. 1In general, the interaction of supply and demand in
the presence or absence of regulatory intervention establishes
market price. (MacAvoy, 1982, pp. 5-39)

Various supply and demand relationships influence
price. Figure 11 compares the average West Texas Intermediate
(WTI) price against drilling production, refinery throughput,
and consumption. From 1973 until about 1985, oil prices were
heavily influenced by OPEC (Organization of Petroleum
Exporting Countries). World production was tightly controlled
and consumption was fairly constant. 1In 1985, Saudi Arabian
production initially bottomed out at 2.34 million barrels per
day to support the OPEC price. Disgruntled over the
tremendous loss in revenue associated with this production
level, the Saudi 0Oil Ministers boosted production to fund
internal projects. With a break in the OPEC cartel, the price

collapsed. From that market correction in 1986 through today,
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the price has generally followed the volume of activity from
both production and consumption. (Energy in the News, 1993)

Figure 12, compares the WTI price against excess
refining capacity.!? As the price declined from 1982 through
1988, many small refineries went out of business. Statistics
collected by DFSC show a decline of nearly 100 operable
domestic refineries during this period. Most of these
refineries had a capacity of less than 50,000 barrels per day
(DFSC, 1991, p. 13). As the price began to increase in 1988,
greater profit potential brought refiners back into the
business. During this later period, DFSC statistics show a
slight increase in the number of operable domestic refineries
in the greater than 50,000 barrel category, but still show
decreases for refineries less than 50,000 barrels capacity
(DFSC, 1992, p. 13). This means that there are operating
inefficiencies and greater barriers to entry at the lower end
of the capacity scale.

Figure 13 compares the WTI price with excess

consumption.?!3

From 1987 through the present, it appears as
if the general trend of excess consumption is opposite to the
price. While the price in general is rising, excess

consumption appears to be falling.

12pxcess refining capacity equals refining capacity minus
throughput.

13pxcess consumption equals consumption minus drilling
production.
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Figure 14 compares the WTI price with international
trade activity. Since 1986, the volume of trade appears to
precede the general movement in price.

2. Properties and Quality

In reality, there is no single world oil price. Price
varies depending upon certain intrinsic as well as extrinsic
qualities, including sulfur content, distillation fractions,
transportation costs, and numerous other factors. (Horwich,
1984, p. 197)

Of primary importance to the price of crude oii is its
sulfur content and its API (American Petroleum Institute)
gravity. Table V provides the sulfur content and API gravity
for many common crude oils. Low sulfur crude oils, called
"sweet" crudes, are much easier to refine than high sulfur
crude oils, called "sour" crudes. A sweet crude is defined as
having less than 0.25 percent by weight of sulfur. Sweet
crude oils yield greater quantities of high value products
like naphtha and gasoline and are generally more expensive
than sour crude oils. Sour crudes have more than 0.5 percent
sulfur by weight and comprise more than 60 percent of world
production and 80 percent of the economically recoverable
petroleum reserves (NYMEX, 1993, p. 7).

API gravity measures specific gravity in terms of
weight per unit volume. The API gravity index runs from 0 to

100, equivalent to the specific gravities of 1.076 to 0.6112
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TABLE V API GRAVITY AND SULFUR CONTENT

AVERAGE API GRAVITY AND SULFUR CONTENT OF U.S.
AND FOREIGN CRUDE OILS

Crude 0il API Gravity Sulfur Content
(weight
percent)
United States
California 26.2 1.05
East Texas 38.0 0.26
Gulf Coast 22.0 0.19
West Texas 36.0 1.38
Average U.S. 34.7 0.75
Foreign

Indonesia 35.0 0.09
Iran

Light 34.0 1.35

Heavy 31.0 1.60
Kuwait 31.0 2.50
Nigeria 34.0 0.16
Saudi Arabia

Light 34.0 1.70

Berri 39.0 1.16

Heavy 27.0 2.85

Medium 31.0 2.40
Venezuela 26.0 1.52

(Navy, 1979. p. 52)

(Navy, 1979, p. 52). API gravity plays a major role in

transportation costs. 0il 1is priced in dollars per
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barrel, but freight rates on oil are given in terms of dollars
per metric or long ton. Higher gravity crude oils, meaning
lighter ones, would represent more barrels per ton to be
transported for the same cost. In other words, higher gravity
crude oils cost less per barrel to transport than lower
gravity crude oils. (Rifai, 1975, pp. 73-74)

Figure 15 shows the API gravity and barrels per metric
ton for many common crude oil sources. Figure 15 also shows
that Bolivian oil, being much lighter because of higher API
gravity, is much cheaper per barrel to transport than Italian
oil.

3. Products and Refining

Crude oil is converted into more than 2,500 products
and over 3,000 petrochemicals (Navy, 1979, p. 52). These
include fuels, lubricants, paints, dyes, soaps, explosives,
compounds, insecticides, waxes, asphalts and other lesser
known products. Of these, the major fuels like gasoline,
heating oil, diesel fuel, and other residual fuels have become
the most prominent, both in terms of the revenue they produce
and the politics they evoke. These four categories of fuel,
determine more than 90 percent of the total value of crude
oil. Each product is traded in its own separate market and
must establish market equilibrium and price with relative
independence from every other product. What is interesting to

note is that the type of crude oil used to make each product
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also has great bearing on its ultimate price. (Cassady, 1954,
pp. 6-28)

There is some disagreement over which price is more
important, the crude oil price, or the aggregate price of
products. From one point of view, crude oil sets the price
foundation and pace for all other petroleum products to
follow. However as a raw material, crude oil has little
intrinsic value except to a refiner. According to the tunnel
theory, crude oil‘’s value is derived from the worth of
products which can be made from it. According to this point
of view, the key to understanding crude oil price movements is
to understand the movement of its product prices. These
product prices establish a floor and a ceiling, or a tunnel of
price ranges in which a refiner would be willing to buy crude
oil. From this theory, the marginal value of crude oil to a
refinery can be derived by determining the percentage yield
and value of all of its products. (Ervin, 1984, pp. 376-382)

The quantity and value of the product itself is
constrained by the physical chemistry of the crude oil from
which it came and the sophistication of the refinery through
which it is processed. For example, jet fuel is usually
produced from the simple distillation of light crude oil.
Gasoline is made from an entirely different process, generally
using heavy crude oil. The gasoline refining process usually

consists of either breaking up large hydrocarbon molecules, or




combining smaller ones, much more complicated processes than
simple distillation. (Wald, 1990, p. E-7)

At the same time, Venezuelan crude oil is much heavier
than oil from Kuwait, and Saudi Arabian crude oil is much
heavier than oil from Irag. Both Venezuelan and Saudi Arabian
crude oil have fewer of the chemical bonds required to make
jet fuel. However, these crude oils do not adversely affect
gasoline, which has chemical properties at the other end of
the physical spectrum. This is one reason why the difference
between the cost of crude oil and gasoline was 60 percent
lower after the invasion of Kuwait. Gasoline was simply being
made from a better mix or vintage of crude oil. (Wald, 1990,
p. E-7)

Figure 16 shows a basic schematic for a relatively
sophisticated refinery. Topping is the first operation in
nearly all refineries. Here light or straight run products
are distilled and separated from heavier products called
topped crude oil. The lighter products are then fractionated,
or separated by layer in a vertical column, and subjected to
high temperatures. With heat they decompose, or crack, into
smaller molecules. In the hydrogen treating process, sulfur
is removed from the fractionated products by creating hydrogen
sulfide gas. Gasolines are then sent to a catalytic reforming
unit where molecules are added to improve their octane. The

middle distillates from the fractionation unit are blended to
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form jet fuels, diesel fuels, and heating oil. (Navy, 1979,
pp. 54-57)

What determines the sophistication of a refinery is
how efficiently it can convert the heavier or topped crude to
more valuable lighter products. Catalytic cracking takes
topped crude and produces lighter products by exposing hot oil
feedstocks to a catalyst in a continuously circulating system.
Catalytic hydrocracking is a more sophisticated process done
at much higher temperatures and pressures. Bydrogen is
consumed by the feedstock as it is exposed to the catalyst,
creating new hydrocarbon molecules. Catalytic hydrocracking
gives a refinery much greater flexibility because it
significantly improves the quantity of the lighter products
produced over simple catalytic cracking. (Navy, 1979, pp. 54-
57)

Older less sophisticated refineries generally rely on
thermal cracking to break down the topped crude oil. Thermal
cracking uses high temperatures to decompose the feedstocks.
Coking and visbreaking are the only thermal cracking processes
still in use. (Navy, 1979, pp. 54-57)

The refining process produces four broad categories of
fuel. These are light gases, gasolines, distillates, and
residuals. Light gasses consist of methane, ethane, propane,
butane, and other light gasses called olefins. Gasolines are
a complex mixture of hydrocarbons designed to promote high

antiknocking qualities, low engine deposits, and prevent vapor
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lock in internal combustion engines. Distillates include jet
fuels, diesel fuels, and heating oils. Distillates have very
similar properties to kerosine. Residuals are the left over
by products and are used mostly in industrial grade steam
boilers. (Navy, 1979, pp. 58-59)

4. History and Politics

History and politics have played a major role in the
price behavior of oil. A decade after gold was discovered in
California, a different kind of gold prospecting was occurring
in a tiny Northwestern town of Pennsylvania called Titusville.
In 1859 on the shores of 0il Creek (Yergin, 1992, p. 789), a
former railway conductor named Edward L Drake, who liked to
call himself Colonel, became the first man to commercially
pump the liquid commodity which has become so intimately
intertwined with every facet of our modern society. (Ridgeway,
1980, p. 74)

However, the early years of the oil industry were
quite different from today. For nearly half a century, oil
was used almost exclusively for illumination. During that
time, John D. Rockefeller was able to parlay the profits of a
small produce business on the Cleveland docks into one of the
most powerful corporations the world has ever known.
Recognizing an opportunity, he started an o0il refinery
business with a partner that he later bought out. By 1879,

his new business was refining and marketing more than 90
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percent of all the oil produced throughout the United States.
(Ridgeway, 1980, p. 75)

By 1882, Thomas Edison began to light cities with a
different form of illumination. With his much safer electric
lighting becoming more popular around the world, the oil
business was forced to look for a new identity. 1In 1896,
Henry Ford built his first automobile and the future of the
oil business again began to look bright. (Yergin, 1992, p.
789)

However, 1911 would prove to be a more pivotal year.
While this Nation’s courts were breaking up Rockefeller’s then
monopolistic Standard Oil Company into 33 smaller companies,
Winston Churchill, then first lord of the admiralty, was
making a decision in Great Britain that would change the
importance of oil in the world forever. Churchill decided
that the warships of the British Empire would no longer be
fueled with coal, but would run on oil. (Ridgeway, 1980, p.
75)

With Churchill’s decision, oil became more than just
a simple commodity. While o0il has always provided massive
wealth for individuals, companies, and even nations,
Churchill’s decision put o0il at the center of national
strategy, global politics, and world power. Oil has dominated
world events ever since. Today it is still the Holy Grail of

global politics and power. 1In fact, no other readily traded
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commodity has ever earned such strategic importance. (Yergin,
1992, p. 13)

While o0il has fueled the pinnacle of our industrial
achievements, it has also warned us of the depth of our
dependence. No place on earth has proven us this fact more
clearly than the Middle East. As explained in Chapter II, the
nominal price of crude oil remained fairly constant for nearly
100 years. Then Western support for the Israelis during the
Yom Kippur War caused the Middle Eastern Nations of OPEC to
retaliate in protest.

The effect OPEC’s actions had on the world price of
oil was swift and dramatic. In September 1972, the Rotterdam
spot price of crude oil stood at $3 per barrel. During the
next three months, through the outbreak of hostilities between
the Arabs and Israelis, the spot price of crude oil rose to
$19 per barrel. After three years of 11 percent compound
growth in output, OPEC suddenly reduced production by 10.5
percent and instituted a total embargo of shipments to the
U.S. and other Western countries friendly to Israel.
(Horwich, 1984, p. 57)

With great alarm, reduced production in this region
precipitated a world-wide supply shock, driving crude Sil
prices to record highs. During the 1950s, the seven major oil
companies in the Persian Gulf region (Esso, Mobile, SoCal,
Texaco, BP, Gulf, and Shell) were already producing 53 percent

of the world’s crude oil supply (Adelman, 1972, pp. 78-83).
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By the early 1970s, the major oil companies had all been
nationalized by the OPEC governments, but the Persian Gulf
region was now producing more than two thirds of the world’s
crude (Yergin, 1992, p. 718).

By the time of the Yom Kippur War, OPEC was in firm
control of nearly 90 percent of the international crude oil
market and 73.3 percent of the world‘s proven oil reserves
(Ecbo, 1976, p. 2). With the world so heavily dependent on
Persian Gulf oil, the production shortage caused by OPEC
increased worldwide prices by 17 percent during 1973, and an
additional 211 percent during 1974 (MacAvoy, 1982, p. 2).

In 1979 and 1980 another war in the Middle East caused
similar problems. During the opening battles of the Iranian
Iragi war, cutbacks from these two combatants caused OPEC to
reduce oil production below pre-1978 levels. The shortage
initiated by this new crisis caused worldwide prices to rise
another 63 percent in less than a year. (MacAvoy, 1982, p. 2)

Although the market power of OPEC is pervasive, as a
cartel it faces a rather unique organizational challenge. The
welfare of the group as a whole is only benefited if each of
the members coordinate production decisions to limit output
aﬂd elevate o0il prices as if they were a single supplier. In
effect, they must be able to unify their respective goals,
resolve differences, and combine forces to act 1like a

monopoly. (Moran, 1978, p. 1-28)
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In contrast, the welfare to each individual OPEC
member is increased only if it can expand its own production
output, while still remaining under the organizational
umbrella and stability of OPEC’s market power. By offering
renegade price discounts and avoiding disciplinary actions by
the cartel or causing the cartel to fall apart, an individual
member can beat the market price, attract hungry customers,
improve personal market share, and thereby improve total
revenue and profits. In effect, members are individually
better off to act in their own self-interest and cheat the
cartel as long as they can do it without some form of
organizational retaliation. (Moran, 1978, p. 1-28)

Historically, world demand for OPEC oil production as
a group had been relatively inelastic, but the world demand
for oil production from any one particular country within OPEC
can often be highly elastic. Since the marginal production
costs of any individual member are generally small when
compared to the cartel’s asking price, the rewards and
incentives for cheating are great. (Moran, 1978, p. 1-28)

As a consequence, each member must exercise self
discipline for the common good and be assured that each fellow
member will do the same in order to preserve the cartel’s
market strength. This mutual balance requires major economic
agreement between member nations, either explicit or implied,

as to the specific distribution of market share. It also
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requires some method of monitoring and enforcing that
distribution agreement. (Moran, 1978, p. 1-28)

In the past, OPEC had a fortuitous advantage in
dealing with the question of market share distribution and the
problems of cheating. Member governments that needed to
maximize revenues were already operating at near full
capacity. Member governments with the greatest ability to
expand output were not in need of the revenues that additional
production could have generated. Production cutbacks
necessary to balance supply and demand at prices dictated by
OPEC were shouldered by low-population, low mobilization
nations for whom the marginal utility of the foregone revenue
was very low. Cheating on the part of a few high population,
high-mobilization states was too minor to be of any
consequence, and was tolerated by the cartel with minimal
organizational detriment. (Moran, 1978, p. 1-28)

The treasure chest of OPEC’s power in the past was the
huge global dependence on Persian Gulf oil. But the genuine
key to this treasure came from the cartel’s relatively
painless ability to limit production. That particular key
was, in fact, dependent on Saudi Arabia and its willingness to
act as the cartel’s residual supplier, cutting back whatever
exports were necessary to balance supply and demand at the
OPEC chosen price. (Moran, 1978, p. 1-28)

By 1985, the world had dramatically changed. First,

driven by the incentives of the higher prices and profits
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reaped in the 19708, small independent oil companies called
wildcats and major firms alike pressed hard to develop new
reserves. Major finds in the North Sea, Alaska, Mexico,
Malaysia, Angola, China and even within the continental United
States began to produce and produce big. As these huge new
finds began selling in the market, they also began to
significantly reduce OPEC’s slice of the available pie.
(Yergin, 1992, pp. 715-769)

Second, the massive global march toward greater
dependence on petroleum based energy was being reversed,
significantly reducing the size of the pie itself. Coal
staged an energetic reentry into the electrical generation
market. Nuclear energy and natural gas use was expanding
world-wide, and Japan was leading the way in high-tech energy
conservation and fuel efficient automobiles. (Yergin, 1992,
pp. 715-769)

Third, with greater non-OPEC supply and diminishing
world demand, Saudi Arabia resisted further production cuts,
in the face of now higher production costs and painful losses
of revenue due to collapsing oil prices. 1In 1981 Saudi Arabia
had earned $119 billion in oil revenues. By 1985, with
declining market share and price, Saudi Arabia was scraping to
earn $26 billion. At the time, their own infrastructure
construction and societal modernization and mobilization plans

needed funding. (Yergin, 1992, pp. 715-769)
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The build-up in non-OPEC supply and a collapse in
world oil demand reduced OPEC exports by more than 13 million
barrels per day, or 43 percent of 1979 levels. A huge world
oil glut developed that has continued until this day. Even
through the recent Iraqi embargo, horrific oil well fires, and
tremendous oil field destruction of the Persian Gulf War
(Yergin, 1992, pp. 715-769), the world was pumping as much oil
without Iraq and Kuwait as it had with them. (Wald, 1990, p.
e-7)

Current world production has temporarily crippled
OPEC’s price setting power. However, while proven oil
reserves have increased from 670 billion barrels in 1984 to
over one trillion barrels today, the vast majority of proven
oil reserves are still concentrated within the Persian Gulf
region, as shown in Figure 17. While the Western nations of
the world remain the heaviest oil consumers, emerging nations
are just now beginning to industrialize. It may only be a
matter of time before non-OPEC reserves are depleted through
over production. If that happens, OPEC will again be in a
position to rule the market and demand the price that it

wants. (Yergin, 1992, p. 769)

C. MARKET ANALYSIS
The factors mentioned are but a few of the many that
affect oil prices in the various markets. There are however,

two primary means of analyzing them. These methods are called
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fundamental analysis and technical analysis. Fundamental
analysis seeks to make better decisions through finding better
information about the underlying or fundamental factors behind
market prices. Most of the information given in this chapter
has been typical of what a fundamental analyst would consider
prior to taking a position in the marketplace. Fundamental
analysis tries to both understand the underlying economic
issues involved in a particular commodity and determine an
intrinsic price. It is considered to be the more scientific
of the two approaches, but it is far more time consuming. It
is also the approach most preferred by economists. (Francis,
1980, p. 665)

Most of the analytical work done in the Office of Market
Research and Analysis at DFSC is fundamental analysis. Most
of the effort is spent analyzing fundamental factors that
could forecast market behavior or cause market prices to rise
or fall.l4

According to DFSC, some of the fundamental factors that
could increase o0il prices include:

e higher economic growth in the Western economies,
® a credible OPEC price and production pact,
o steeper decline in Russian production,

e or higher taxes in the consuming countries. (DFSC, 1993)

l41nterview between L. C. Ervin, Industry Economist, Defense
Fuel Supply Center, Alexandria, VA, and the researcher, 24 August
1993.
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Some of the fundamental factors that could decrease oil
prices include:
® a renewed or deeper recession in the Western economies,
e an OPEC price war,
e unexpectedly high Russian exports,
® an early return of Iraqi exports,

e a technological breakthrough in conservation or oil
substitutes,

® or lower taxes in the consuming countries. (DFSC, 1993)
Technical analysis provides an entirely different
approach. Essentially, it looks for historical pattermns in
oil price movements. Technical analysts are popularly called
*chartists"™ by the pundits because they generally catalogue
their observations and predictions right on the price history
chart. This technique is a favorite of many market traders.
In fact, technical analysis has become a standard industry
forecasting tool for the energy markets. (Gotthelf, 1993, p.
12)

Figure 18 is an example of a technical analyst’s chart for
futures market prices. Similar to the tunnel theory
previously discussed, technical analysis tries to establish
price ranges. The first step is to identify price extremes.
The absolute low occurred in 1985 at just under $10 per
barrel. The absolute high occurred in 1990 when the price

jumped to over $41 per barrel.
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Taken alone, these price points provide little
information. However, when compared with the next lower set
of extremes, at a low of $15 per barrel and a high of $32 per
barrel, a pattern begins to emerge. Essentially, the
historical information reveals that only extreme
circumstances, like the Saudi pumping spree of 1985 through
1986, or the 1990 Iraqi invasion of Kuwait would cause prices
to reach such extremes. (Gotthelf, 1993, p. 13-14)

From 1989 through the present, the likely price range has
been between a low of §18 per barrel, called a support, and a
high of $24 per barrel, called a resistance point. More
precisely, the price has tended to gravitate toward a range of
between $20 to $22 per barrel, called a consolidation range.
A sharp drop in prices from the support level, as occurred in
1989 to 1990, is called a bust. A sharp rise in prices from
the resistance point, as occurred in 1990, is called a
breakout. Busts and breakouts are usually short 1lived.
(Gotthelf, 1993, p. 13-14)

Although this analysis may sound too simplistic, it is
very popular with professional traders. Many have developed
sophisticated computer models to spot and react to such trends
with varying degrees of success. Technical analysis also has
some degree of linkage to fundamental reasoning. (Gotthelf,
1993, p. 13-14)

Consider what takes place when prices meet resistance. In

simple terms, buyers are no longer willing to bid at
higher prices. As the offers of sellers fail to match
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buyers’ bids, prices retreat from this area of reluctance
or ‘resistance.’ From a fundamental standpoint, buyers
might be unwilling to bid higher prices because they can
find an alternative source of energy (or crude) at the
same or lower price. Or they may not have enough money to
meet higher prices. More likely, they are simply
confident that the product can be secured at the same or
lower prices. Support comes into play when sellers are no
longer willing to part with their commodity at lower
prices. Buyers make lower bids and sellers reject the
proposed transactions. Obviously, the situation is the
same as resistance in reverse. Consolidation occurs when
buyers and sellers generally agree that prices are
appropriate. In a ‘consolidation triangle,’ we know that
buyers and sellers are agreeing to a narrowing range. 1In
a band consolidation, prices bounce off well-defined and
generally narrow support and resistance. Unless there is
fundamental change in energy production or consumption,
long consolidations represent price ranges that are likely
to repeat as consolidations. A breakout above a
consolidation suggests that prices are abnormally high and
will retreat back to the consolidation at some stage. A
bust below consolidation suggests that prices will retrace
back up to the consolidation at some point. Again, this
may sound like ‘what goes up must come down.’ But, there
is a twist. We have a way to determine the most likely
place prices will eventually settle. Congestion is a term
used to describe several market conditions. Over the
years, the real meaning has been blurred. However,
congestion commonly refers to a price level that has
attracted above average volume and open interest. This
may also be described as an ‘accumulation’ within a narrow
range. Congestion implies subsequent volatility. If
prices breakout from congestion, an unusually large number
of short sellers will be forced to cover or margin up. If
short sellers cover, their orders will force prices
higher. The same logic suggests that a bust below
congestion will result in a mass exodus of buyers.
(Gotthelf, 1993, p. 15)

Obviously, both types of analytical approaches have their
advantages. Fundamental analysis seeks to understand the
underlying market conditions. Technical analysis seeks to
identify the repeatable trends. 1In the final assessment, both

approaches are useful and both are widely used.
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D. COMNECTION BETWEEN MARKETS

While a futures contract is nothing more than an agreement
between two parties for delivery of a particular quantity of
a commodity at a specified place, price and time in the
future, there is some disagreement as to the actual linkage
between the futures price and the spot market price of the
underlying commodity. This disagreement basically revolves
around four different theories. Each theory predicts a
different price at the beginning of a futures contract, but
all theories converge as the contract reaches expiration.
These theories are called the expectations hypothesis, normal
backwardation, normal contango, and the net hedging
hypothesis. All four theories are depicted in Figure 19.
(Sharpe, 1981, p. 489)

According to the expectations hypothesis, the current
price of a futures contract is the same as the market
consensus expectation of what the spot price will be at the
delivery date. 1If this theory is correct, a speculator could
neither expect to win nor lose by taking a position in the
futures market. His expected profit or loss is the expected
spot price at delivery minus the current futures price. Under
the expectations hypothesis, this expected amount is always
equal =zero. His actual profit or loss is determined at
contract expiration, and is the actual spot price at delivery
minus the current futures price. The actual profit or loss

could be positive, negative, or zero. This theory implies
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that speculators are indifferent to risk and are happy to
accommodate hedgers without compensation. In fact, investors
seeking to diversify equity portfolios often act in a risk
indifferent manner when buying futures contracts because the
betas of futures contracts generally offset the betas of
equities. (Sharpe, 1981, pp. 486-489)

A beta is simply a measurement of how much a particular
security price will change given a general movement in the
market. Offsetting betas for a portfolio of securities allows
the portfolio to approximate market performance, thus negating
the risk of any particular holding within the portfolio. This
phenomenon is the whole reason behind diversification.
(Brigham, 1992, pp. 166-167)

John Maynard Keynes, a famous economist who also made a
fortune in the futures market, was an advocate of normal
backwardation. He suggested that on average hedgers are short
the commodity. In other words, they wish to sell the
underlying commodity in the future. According to Keynes,
hedgers wish to transfer risk to long speculators, or buyers
willing to agree in advance to future purchases. Long
speculators must be enticed by an expectation of future
profits to assume current risk. This implies that a futures
price is likely to be lower than the expected spot price at
expiration. Thus, the futures price will rise as it

approaches expiration. (Sharpe, 1981, pp. 486-489)
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Advocates of normal contango argue that on average hedgers
are long the commodity. In other words, they wish to buy the
underlying commodity in the future. These hedgers, must
transfer risk to short speculators, or sellers. Short
speculators, must also be enticed by an expectation of profit.
Since normal contango 1is just the opposite of normal
backwardation, it implies that a futures contract price will
likely be higher than the expected spot price at expiration,
and will decrease as it approaches expiration. (Sharpe, 1981,
pp. 486-489)

A fourth theory, the net hedging hypothesis, holds that
hedgers may need to find both long and short speculators
during different parts of the contract life. Figure 19 shows
a net hedging hypothesis futures contract that starts as
normal backwardation, crosses as an expectations hypothesis,
then converts to normal contango as it gets closer to
expiration. The premise of this theory is that the net effect
of the numbers and positions of all the hedgers and
speculators in the market at one time will determine which
hypothesis characteristic is appropriate. (Sharpe, 1981, pp.
486-489)

Whatever theory is applicable throughout the life of the
futures contract, at the time of expiration, all theories
converge and equal the spot price. This convergence occurs
because at expiration a futures contract becomes a spot

contract. This contract conversion feature is the ultimate
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link that ties futures market and spot market prices.
(Sharpe, 1981, pp. 486-489)

According to Richard Seide, Marketing Manager for the New
York Mercantile Exchange, oil futures generally exhibit normal

15 Empirical evidence also verifies this

backwardation.
observation. As shown in Figure 20, prices for successive
futures contracts in series generally are lower in each
succeeding expiration month. As contract duration gets
longe:, a short hedger must accept a lower price for a
commodity he wishes to deliver in the future, exactly what is
expected under conditions of normal backwardation. This
condition favors long speculators because they initially
receive a risk premium from the short hedger in the form of
lower current futures prices to compensate for higher expected
spot prices at contract expiration. Since the Government
would always be hedging long, it could take advantage of this

market condition and benefit from the risk premium normally

given to long speculators.

E. SUMMARY
O0il prices in both the futures and spot markets are
affected by many factors. There are factors relating to

supply and demand, the characteristics and properties of oil,

15Interview between R. Seide, Marketing Manager, New York
Mercantile Exchange, New York, NY, and the researcher, 27 Augqust
1993.
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the products and refining processes involved, and the nature
of oil history and its politics. While there are basically
two different approaches to analyzing these factors, both
approaches can prove useful. The linkage between futures and
spot markets prices can be described by four different
theories. Each theory may initially produce different
expectations, but all theories converge and agree at futures
contract expiration. Finally, empirical evidence shows that
oil futures normally behave in backwardation. As a long
hedger, the Government could benefit from this market
condition by automatically receiving the risk premium normally

paid to long speculators in the form of lower futures prices.
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V. ASSESSING FUTURES PERFORMANCE

A. CHAPTER OVERVIEW

This chapter looks at potential ways of assessing and
measuring futures trading performance. It explains basic
trading strateqgy design and offers a workable strategy that
could be used as a basis for developing more sophisticated

strategies.

B. ASSESSING AND MEASURING PERFORMANCE

One way of assessing futures trading is through the
economic concept of utility. Utility is best described as an
abstract measurement of satisfaction or happiness. Things
that improve your level of satisfaction, or give you greater
happiness, also give you greater utility. (Francis, 1980, p.
551)

Because utility is an abstract concept, it has no absolute
scale. In measuring utility it should be considered in the
context of relative situations. For example, wealth has
greater utility than poverty for most people. Most people
would derive greater relative satisfaction and happiness from
being comfortably well off than from being destitute. The
absolute value of utility can not be measured in either case.
However, it is possible to measure the relative utility of the

two cases with respect to each other. (Francis, 1980, p. 551)
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Futures trading essentially offers a chcice between two
relative situations. This relative choice is between an
outcome that is certain versus one that is not. A futures
contract allows a trader to fix the price of a commodity that
will be bought or sold at some time in the future. Not using
a futures contract exposes a trader to the uncertainty of
future market conditions and prices. The question is, which
choice provides the greatest relative utility. The answer
depends on the risk preference of the trader and the relative
return that can be derived from each of the two situations
(Gates, 1992, pp. 3-5).

There are three risk preference behaviors that people and
organizations can exhibit. These behaviors include risk
seeking, risk neutrality, and risk aversion. Risk seekers
crave the thrill of uncertainty and willingly sacrifice the
security of a certain return for a chance at a higher
potential pay off involving an uncertain return. This
definition best describes Las Vegas gamblers and is hardly
worth considering when discussing a strategy for public sector
application. (Francis, 1980, pp. 551-570)

Risk neutral organizations and individuals are indifferent
to increasing risk. They choose the option with the highest
expected value regardless of the risks involved. This
definition best describes people and organizations with either
irresponsible attitudes towards resource management, unlimited

funds, or ©potentially large diversified portfolios.
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Governments as a whole may sometimes exhibit risk neutral
behavior, particularly during times of war. However, as a
general rule anyone who is forced to live within a budget or
is held accountable for their actions can ill afford to be
risk neutral. (Francis, 1980, pp. 551-570)

By far, most individuals and organizations that face the
constraints of limited resources exhibit behavior which is
risk adverse. The primary reason for risk adverse behavior is
the asymmetrical aspect of benefits that occurs as a result of
marginal resource changes. In general, the extra benefit
received from an extra dollar of income decreases the higher
one’s income level becomes. Thus, the loss in benefit or
utility for a given loss in resources is much greater than the
gain in benefit or utility that can be achieved for an equal
increase in resources. This explanation may sound rather
esoteric, but the point is that risk averters will always
value a certain outcome with a certain return higher than an
uncertain outcome with the same expected return. (Francis,
1980, pp. 570-572)

We can use a common commodity bought by DFSC to illustrate
this point. Since 1986, the average price of JP-5 has been
about $25 per barrel with a standard deviation of about $5 per
barrel. During the same period, the actual price fluctuated
between a low of $16.43 per barrel and a high of $46.36 per
barrel. Appendix H gives more specific price history detail.

Suppose DFSC needed to buy JP-5 six months from now. The
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market consensus about the price in six months is expected to
be the historical average, but general experience indicates
that the price may fluctuate by as much as one standard
deviation. If DFSC waits six months to buy on the spot
market, the standard deviation price extremes of $20 per
barrel and $30 per barrel are equally likely to occur, each
with a 50 percent probability. At the same time, DFSC can buy
a futures contract now for the market consensus price of $25
and fix its six month delivery price in advance. Which choice
provides the greatest utility?

Assuming that DFSC faces a limited budget and scrutiny
from its program sponsors, DFSC would be conservative in its
actions and also risk adverse. Knowing DFSC’s risk
preference, we can standardize this example and make it
universally applicable to more general situations. Utility
can be described in terms of relative return and risk.
Symbolically, DFSC is offered the following choice (Francis,
1980, pp. 570-581):

E(U)=f[E(r), 0]

versus

U=flr,o]

E(U) is the expected relative utility derived from the

uncertain spot price that might be paid if DFSC waits six

101




months. This expected utility is expressed as a function f of
the expected return E(r), and risk (sigma) of the expected
return occurring. In this example, the risk (sigma) is
defined as one standard deviation.

U is the actual relative utility derived from the certain
futures price paid now. This actual utility is expressed as
a function of the actual return r occurring, given the same
level of risk (sigma) of one standard deviation.

The expected return E(r) is the specific probability of
occurrence times the expected percent difference in price that

would be realized by waiting six months to buy on the spot

market. Symbolically, expected return is described as
follows:
= ( CPoowLFsmos - CProw™HPgmog
E(r) P(——C-,F;.'—-—)"'(l p) (—_—CLTW—_)

In this equation, p equals the probability of a lower
price LP occurring if DFSC waits six months and buys on the
spot market. CP equals the certain futures contract price
that can be paid now. 1In this example, CP equals $25. LP
equals the lowest price that is expected if DFSC waits six
months to buy on the spot market, given the anticipated level
of risk. In this example, the anticipated level of risk is
one standard deviation. Therefore, LP equals $20. The

quantity expression (I-p) equals the probability of a higher
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price HP occurring if DPSC waits six months and buys on the
spot market. HP equals the highest price that is expected if
DFSC waits six months to buy on the spot market, again given
the anticipated level of risk. Since the anticipated level of
risk is still one standard deviation, HP equals $30.

The actual return r of the futures contract is simply the
percent difference in price savings realized by buying a
futures contract now and not waiting six months to buy on the
spot market. Symbolically actual return is described as
follows:

APGM-CPM)

Ir=
( CPaow

In this equation, AP equals the actual price that would be
paid in the spot market if DFSC waited six months.

We can use many utility functions to describe the behavior
of risk adverse individuals and organizations. However, the
quadratic utility function can be mathematically manipulated
to show a distinct relationship between return and risk, where
rigk is defined by standard deviation. When utility is
described as a function of return and risk, and risk is
specifically defined by standard deviation, the quadratic
utility function is a reasonable choice. Symbolically, it is

described by the following (Francis, 1980, pp. 579-581):
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U=f(r,o)l =r-br?

In this equation, b is chosen so that the slope of the
line associated with the last set of data observation points
is close to zero. The constant b can take any value greater
than 2ero, as long as one half of b is greater than r
(Francis, 1980, pp. 579-581). 1In this example, b equals a
value of three. 1In this form, the equation can be used to
estimate the utility derived by paying the certain futures
contract price now over the full spectrum of possible actual
return outcomes.

Expected utility is symbolically described by the
following (Francis, 1980, pp. 579-~581):

E(U)=f[E(r),0]l =E(r-br?)

This equation can also be rewritten as follows:

ot ¢ CPoovL:Psuce s _p ¢ CPoowLPs _ CPoowHPymoe s _ p CPoow=HP,
B(U) =pl (—REp—teme) -b(—te—tmx)2) 4 (1-p) [( 2z —sme) _py( —nersme)z)

Once in this later form, the equation can be used to
estimate the utility derived by waiting six months and paying
uncertain JP-5 prices over the full spectrum of possible
expected return outcomes. Figure 21 compares U and E(U) for
the JP-5 example just described. The top line represents the

actual relative utility that will be achieved by buying at
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the futures contract price now. The prices associated with
the top line represent the actual prices that would have to
occur in six months to equal to the same return as expected
under the conditions of waiting six months to buy on the spot
market. Thus, a point on the top line shows the utility
derived from the futures contract as a function of the actual
future spot price.

For example, if DFSC buys a futures contract for $25 and
the actual spot price becomes $24, the resulting utility is
given by the point labeled $24 on the top line. Similarly, if
the actual spot price becomes $26, the resulting utility is
given by the point labeled $§26 on the top line.

The bottom line represents the expected utility that might
be derived by waiting six months to buy on the spot market.
Both probability of occurrence p(LP=$§20) and expected prices
are given.

For example, if p equals 0.5, the expected spot price is
$25 or 0.5($20)+0.5($30). The expected utility of buying on
the spot market is given by the point labeled 0.5/$25 on the
bottom line. Similarly, if p equals 0.4, the expected spot
price is $26, or 0.4($20)+0.6($30). The expected utility is
now given by the point labeled 0.4/$26 on the bottom line.

As can be seen, for equivalent levels of return, the
futures buying strategy always has a higher utility than the
waiting strategy. For the waiting strategy to be equal to

buying the futures contract for $25 per barrel now, DFSC would
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have to expect at least a 12 percent greater return. This is
the premium DFSC should be willing to pay for more perfect
information about the future if it intended to wait six months
and buy in the spot market. Another way of looking at it is
that DFSC’s expected price from waiting would have to drop
below $22 per barrel before it would not want to buy the
futures contract. At any expected price greater than $22 six
months from now, DFSC would be better off by buying the $25
futures contract now.

For example, consider the $25 futures contract. The point
labeled $25 on the upper line shows the actual utility for
this contract. The point labeled 0.5/$25 on the lower line
shows the expected utility of buying on the spot market where
p equals 0.5 and the expected price is $25. The difference in
utility measures the value of certainty or risk aversion to
DFSC. Alternatively, the points $25 on the upper line and
0.8/822 on the lower line have the same levels of utility.
Thus, DFSC would have to believe that it could achieve at
least a 12 percent greater return before it would not choose

to buy the futures contract.

C. BASIC STRATEGY DESIGN

Another way of assessing futures trading performance is to
determine if the strategy adequately satisfies trading
objectives. There are basically only two objectives, to make

profit or to protect value. In support of these objectives

107




there are basically only two generic types of strategies,
speculative strategies and hedging strategies. Speculative
strategies are designed for the sole purpose of making profit.
They are extremely risky endeavors that rely heavily on
supposed superior market knowledge, rapid information
response, and forecasting prowess to extract profits from the
market. Because of their inherent risk and profit motivation
objectives, speculative strategy designs are not recommended
for public sector organizations with fiduciary
responsibilities like DFSC. (Quick, 1992, pp. 44-48)

The other generic strateqy type is hedging. Hedging is
essentially a way to manage the risk of uncertainty. It seeks
to protect the value of something that will be bought or sold
in the future. It is intended to stabilize budgets and
earnings over time. Hedging strategies can be used against
any uncertain outcome that has the likelihood to affect the
value of a commodity DFSC might want to protect. For example,
purchases or sales can be hedged against price, interest
rates, and even foreign currency exchange rates. (Quick, 1992,
pp. 44-48)

The primary focus of any hedging strategy should be to
improve management capabilities by providing predictable and
improved financial performance. It minimizes the risks of
making unpredictable and costly future mistakes. Hedging
strategies should thus enhance management and improve

performance in addition to reducing risk.
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The question that arises from this discussion is what
should be the primary financial elements of basic hedging
strategy design. First and foremost, it should provide price
certainty. As discussed many times throughout this thesis,
futures trading by itself does this. Second, it should
consistently provide greater intrinsic benefit or utility than
can be achieved by buying on the spot market for the same
level of expected return. From the discussion on utility,
futures trading does this as well. Third, it should minimize
disutility from future events, a concept discussed below.
Finally, it should provide real financial savings.

In order to discuss the problems of disutility, reconsider
the previous graph as presented in Figure 21. As can be seen
by this graph, when the actual price in six months AP(6mos)
falls below $25, the utility associated with the futures
contract quickly diminishes. Once DFSC buys a futures
contract it can no longer participate in the price savings
that occur when the actual spot market price drops. Again,
the loss in benefit or utility for a given loss in resources
is much greater than the gain in benefit or utility that can
be achieved for an equal increase in resources. Since one
significant drop in price may far outweigh the utility gained
from many price increases, futures contracts by themselves
could not provide an adequate hedging strategqy, particularly
for DFSC. However, this disutility aspect can be corrected

with the use of an options put contract.
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Recall that a put contract is the right but not the
obligation to sell the underlying futures contract for a
predetermined strike price in the future. This right is given
in exchange for the price of a premium paid to the options
seller in advance (NYMEX, September 1992, pp. 9-11). 1In the
JP-5 example, the futures contract could have been balanced
by purchasing a put with a strike price of $25. This $25 put
would have allowed DFSC to sell the futures contract for $25
regardless of its subsequent price. This options feature,
would limit realizable losses to the cost of the premium paid
on the put option plus any transactions costs.

Options price premiums are based largely on measures of
risk associated with price volatility, time until expiration,
and interest rates. Generally they only result in a few
pennies per barrel but may be much higher depending upon the
perceived risk (NYMEX, September 1992, pp. 1-4). Transaction
costs depend upon volume of trade and the type of broker used,
but generally run about one or two pennies per barrel.l® Both
of these costs tend to be substantially lower than the

potential losses that could occur due to price fluctuations.

D. A WORKABLE STRATEGY
To discuss real financial savings it is probably best to

look at a couple of bona fide strategies. The strategies

161nterview between M. Bertoncini, Associate Broker, Mercafe
Inc., New York, NY, and the researcher, 27 October 1993.
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discussed here are variations of a six month lift and roll
plan described by NYMEX. (NYMEX, 1993)

Semi-annually, futures contracts for the six succeeding
months would be bought on the first trading day of the semi-
annual period. Futures contract quantities would exactly
offset actual physical contract deliveries scheduled for each
month during the period. Each successive futures contract
would be sold during its expiration month on the first trading
day closest to the tenth of the month. This permits the
closing or lifting of open positions while avoiding the
extreme price fluctuations common on the last day of market
trading and expiration. (NYMEX, 1993)

When the futures contracts for each of the six months are
all lifted, positions are reevaluated and then rolled into the
next six months with the purchase of new futures contracts.
This 1ift and roll strategy provides the optimum advantage of
reducing price volatility. At the same time, it allows a
hedger like DFSC an opportunity to periodically reevaluate
positions, market conditions, and strategies before committing
to each successive six month period. (NYMEX, 1993)

Commodities actually required are rarely traded on any
regulated exchange. Therefore, for any hedging strategy to
work properly there must first be a reasonable correlation
between the price behavior of the physical commodity we
actually wish to buy or sell, and the price behavior of a

futures commodity that we can actually trade on a requlated
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exchange. This correlation, or rather the lack of correlation
is called basis risk. Basis risk is the difference between
the price of the underlying commodity being hedged and the
price of the futures commodity actually traded on a regulated
exchange. (NYMEX, 1993)

Most of the commodities managed by DFSC, like JP-5, are
not specifically traded on any regulated exchange. However,
commodities that are traded have a close enough correlation to
be useful. Closely correlated commodities could act a=s
surrogates for each other. Savings from one could be
transferred to the other for the purpose of hedging.

As stated in Chapter II, DFSC currently uses commercial
jet fuel to establish the economic escalator for its physical
contracts. Figure 22 shows that the correlation between JP-5
and commercial jet fuel is about 89.5 percent. Unfortunately,
commercial jet fuel is not a traded commodity and therefore is
not useful for the purposes of hedging operations. Figure 23
shows that the correlation between JP-5 and West Texas
Intermediate (WTI), a heavily traded futures commodity, is
about 87.1 to 84.3 percent. This is not substantially
differen’ irom commercial jet fuel, but vastly more useful for
the purposes of hedging. If DFSC wanted to totally eliminate
basis risk while trading in the futures market, it could
establish WTI as the economic escalator index for its physical
contracts. Not only would this eliminate all basis risk for

DFSC’s hedging operations, but it would do so without

112




(nep 98:1Q)
031id |8NJ 19 WOD —y—  @9jid AieAlleQ 9dP ——

YluoW Aleajieq odr

€6 | ¥ | 8 | 06 | 68 | 88 | 8 P8

rvrorvrorvrorvrorvrorvyroryro
__“._b-:“:“_-“:“.ﬁ“:"_ﬂd-a_“:“:rﬁu__h_l:“:“:a_.ll__“:“:“:“:“__+:"_lj °‘
Alipowwon papei] e 10N 108

028
(1] ]
ore

BjeQg e|gejjeAy JOj uojje|8ilo) %968
jelieg Jed eo)id

(4018[BOST 2]WOU0DT UB 6B |end o)
[ond 1O [e10JoWWOoN SA GdI

Figure 22 JP-5 vs. Commercial Jet Fuel

113




(mep XINAN *® 0940Q)
00lid AQIWeN 18l ILM ——  801id AJealjeq Qd* ——

YluoW Aieajjeq adr

|86 | 26 | 8 | 08 | 68 | €8 | 18 N9
FVFOFPVIOFYVIOFPVIOFPYFOFPYFIOFrVFIO
i 1 [] 1 1 1 1 [ S | L 1.1 1 1 __t ] i i 1 | { [ [ [ 1 1 O‘
-_:_q——-_--———_--d_—-_--—__aq_z_u__-‘d:1—_4-_-d—-__d:-__d__d__-:_-__-
Uuolje|dllo] %E'v8 - 1'¢8 1018

Ayjpowwo) pepel| Y-ore
098¢

|eiseg Jod 00lid

(Joje[essy oOjwouods ue 88 [LM Buisn)
joRIjUO0) saining AqieaN ISl ILLM SA Gdr

Figure 23 JP-5 vs., WTI

114




shifting appreciable risk onto suppliers. It turns out that
the correlation between WTI and commercial jet fuel is very
high, about 94.7 percent as seen in Figure 24.

Using WTI as a surrogate commodity, the maximum risk of
the six month 1lift and roll hedging strategy can be
calculated. Suppose the hedge was purposely fixed at the
height of uncertainty during Desert Shield, about October of
1990. This would fix the futures price at an historically
high level and would preclude DFSC from participating in the
huge savings that occurred as the market price plunged during
the next six months. Figure 25 shows that even with this
naive strategy, DFSC would have essentially broken even. With
trading commissions factored in, DFSC would have lost only
$.02 per barrel per year, essentially just the commission
charge itself.

However given DFSC’s market analysis abilities, this is an
extremely unlikely result. Because of obvious market events,
it would have been extremely unlikely for DFSC to have
established a hedge at the highest price. Ignoring this six
month period, the naive lift and roll strategy would have
saved the Government about $104.6 million per year.

Bowever, there is a better way to reduce the downside
risk. The top line in Fiqure 26 shows that using the
historical price average and a risk standard deviation equal
to one, DFSC would have expected significant disutility if it

were hedged at the historic average and the price were to
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drop below $20 per barrel. To mitigate this disutility DFSC
should establish a $20 options put trigger. 1In other words,
if the actual price of the futures contract ever went above
$20, eventually market pressures would drive the price back
down. Anticipating this market pressure, DFSC should buy a
put contract at whatever strike price is closest to the
underlying futures price above $20. This would protect
against the possibility of a subsequent market correction back
toward or below the historic price average.

Figure 27 shows that this simple but more complete
strategy would have saved the Government in excess of $77.7

million per year.

E. SUMMARY

Futures trading can be thought of as a choice between an
outcome that is certain and one that is not. The abstract
concept of utility can be used to show that for equal levels
of expected return, normally risk adverse organizations and
individuals would always prefer the certain outcome provided
by futures trading over the uncertain future outcome of buying
in the spot market. Futures trading strategies generically
belong to two different categories that fulfill different
trading objectives. However, a basic hedging strategy should
provide price certainty, higher utility or intrinsic benefit
that is consistently better than buying in the spot market, a

minimization of disutility from actual future price changes,
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and real financial savings. Using a basic lift and roll
strategy with an options put trigger completely meets these

trading objectives.
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VI. ANALYSIS OF STRATEGIC FIT

A. CHAPTER OVERVIEW

This chapter examines the idea of futures trading in terms
of strategic fit. It describes the importance of strategic
fit, and provides a strategic planning model to shows how one
might determine strategic fit within any public sector
environment. This model is then used to determine whether
futures trading has a particular strategic fit within DFSC.
The chapter also examines some of the barriers to futures
trading implementation, and presents suggestions for
overcoming these barriers, including a proposal for

legislative language to authorize futures trading.

B. IMPORTANCE OF STRATEGIC FIT

A primary precondition for any strategy to be viable and
effective, is that it must also be relevant to the specific
nature and of its environment. This precondition is called
strategic fit. According to Tom Peters, famed lecturer,
consultant, and thought provoking author of numerous
bestselling books on business management, the linkage between
strategy and environment is of critical importance. Many
strategies fail from inception because they do not recognize
the environments in which they are destined to operate. Many

more fail because they remain inflexible and are neither
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adaptive, nor executable with regard to recognizable
conditions that occur within the strategic environment. These
environmental factors, if left unaddressed, become catalysts
of failure. They may pe-exist or may manifest themselves as
environments simply evolve. (Peters and Waterman, 1982, pp.
3-8)

Once upon a time, the earth was stalked by dinosaurs,
monstrous reptiles who ranged up to sixty feet in height
and weighed as much as 100 tons. Although we don’t know
precisely when the colossal 1lizards lived, they left
footprints instead of tire tracks wherever they went, so
we are reasonably certain that they predate the invention
of the company car. The question is why they died out.
The most likely explanation is that gradual or sudden
changes occurred in the environment, and that in spite of
their size and strength, dinosaurs lacked the intelligence
to adapt to those changes. (Hochheiser, 1987, p. 62)

The plight of the dinosaurs, and their ultimate
extinction, illustrates that events in nature may have a
remarkable similarity to the behavior of organizations,
particularly large lumbering bureaucratic organizations like
those found in Government and major corporations.

Andrew Pettigrew, a British researcher, studied the
politics of strategic decision making and was fascinated
by the inertial properties of organizations. He showed
that companies often hold on to flagrantly faulty
assumptions about their world for as long as a decade,

despite overwhelming evidence that the world has changed
and they probably should too. (Peters and Waterman, 1992,

pp. 7-8)
Andrew Pettigrew’s findings, however, should not be too
surprising. It merely confirms and validates the scientific

work done several hundred years earlier by another famous
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British researcher, Sir Isaac Newton. (Hochheiser, 1987, p.
93)

Indeed, Newton’s first law is as descriptive of
organizational behavior as it is of the natural world for
which it was intended.

Newton’s first law states that an object at rest remains
at rest unless enough force is applied to get it moving.
Alternatively, an object moving along at a certain rate
can be slowed down or accelerated only if enough force is
applied. In each case, the required force is proportional
to the mass of the object. (Hochheiser, 1987, p. 93)

While the bureaucracies of organizations tend to slow down
their strategic reflexes to environmental changes, the
problems of achieving strategic fit may be even more basic.
For most organizations the act of merely identifying and
recognizing the specific nature and characteristics of the
strategic environment is an extremely difficult task,
particularly if the strategic environment is the driving force
behind strategy design. Private firms tend to evaluate
strategies based upon measurable indicators like profitability
and market share, but also devote enormous resources to try to
identify the strategic environment and to ensure that their
strategies fif; the circumstances. Yet sometimes even after
tremendous effort, some firms can not fully achieve strategic
fit, because they can not adequately identify nor define their
strategic environment. (Peters and Waterman, 1982, pp. 3-8)

In the public sector, this idea of strategic fit is

further complicated by the need to address a broad range of
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difficult and often conflicting public policy issues. These
issues may range from the purely economic to the purely
political, but the underlying reality is that the public
sector is primarily a political arena. Decisions are rarely
made on the basis of economic merits alone, but tend to be
strongly influenced by politics, sometimes overriding economic
concerns. (Osborne and Gaebler, 1992, pp. 20-22)

Judging the economic merits of futures trading, as was
done in Chapter V, is therefore only one step in determining
strategic fit, and only a small part of resolving the real
issue. The question is whether futures trading is a viable or
even wise thing for a Government entity to do. 1In order to
better answer this question, we must examine the idea more
broadly in terms of its public sector environment and politics

involved.

C. DETERMINING STRATEGIC FIT

The question is, how can one begin to objectively
determine the strategic fit of an idea in a public sector
environment when measurable criteria like profitability and
market share do not normally apply, and seemingly unmeasurable
aspects like politics can easily override rational ideas based
upon economic merits. John Bryson, associate director of the
Strategic Management Research Center at the University of
Minnesota, has developed a model that can do just that.

Bryson’s model, as shown in Figure 28, was designed primarily
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to help improve the strategic planning processes within both
public and nonprofit organizations, but several of its
procedures can also be used to determine strategic fit. The
model addresses the many aspects of strateqy development that
are unique to public sector environments. Bryson saw many
weaknesses in the methods of strategic planning employed by
corporations when applied to public sector organizations. In
particular, the differences in organizational goals, political
environments, and stakeholder concerns were not well addressed
in the corporate models. (Bryson, 1988, pp. xxiii-48)

In contrast, Bryson’s model provides a methodical approach
for uncovering and acting upon strategic issues that relate to
the public sector environment. Bryson defines a strategic
issue as being any fundamental policy question that may affect
an organization’s mission, mandate, values, level or mix of
products or services, clients, costs, financing, or
management. Strategic issues are identified and strategic fit
is determined in each of the first five steps of the model.
Since each step represents an important element of the public
sector environment, each strategic issue ultimately reflects
the organizational and motivational differences inherent to
that environment. Strategies are developed as ways of
resolving the strategic issues uncovered, and are then
compared against practical alternatives. Strategies are
evaluated in terms of their ability to satisfy each factor

impacting on a particular strategic issue. Those strategies
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with the best strategic fit are then incorporated into the
organization’s business plans or vision of the future for
eventual implementation. (Bryson, 1988, pp. 46-70)
Thus according to Bryson’s model, the strategy of trading
in the futures market should meet the following conditions:
® It should first be seen as a practical alternative for
resolving an identifiable strategic issue that emerges
through examination of the relevant public sector

environment.

e It should be evaluated in terms of its ability to satisfy
those factors that impact on a particular strategic issue.

® It should be compared with other alternatives.

e Finally if thought to be the best alternative, it should
be developed further for inclusion in DFSC’s business
plans, or vision of the future for eventual
implementation.

From previous discussion, radical movements in oil market
prices have been a problem for DFSC since 1973. However since
the fall of the Berlin Wall, the problem has grown
progressively worse. By Bryson’s definition, this problem is
a strategic issue, because it has the potential to impact one
or more of DFSC’s missions, mandates, values, level or mix of
products or services, clients, costs, financing, or
management. From this definition and the economic arguments
presented in Chapter V, the strategy of trading in the futures
market is at least one alternative for resolving this
identifiable strategic issue. This strateqy should be

compared with other alternatives, such as those presented at

the end of Chapter II, and then evaluated in terms of its
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ability to satisfy the factors that impact on this strategic
issue. If futures trading is then considered to be the best
alternative, it should be developed further.

While the other alternatives mentioned in Chapter 1II
require further research beyond the scope of this thesis, the
strategy of futures trading can easily be evaluated for
strategic fit by using the first five steps of Bryson‘’s model.

1. 1Initial Agreement

According to Bryson, prior to strateqgy development, an
organization should reevaluate itself. By the same token,
there must first be some initial agreement that a reevaluation
even needs to occur. This agreement usually results in key
decision makers or opinion leaders lending their support and
commitment to the reevaluation process, devoting essential
resources and empowering people within the organization to
proceed. (Bryson, 1988, pp. 48-49)

Much of this initial agreement has a great deal to do
with timing. According to Mark McCormack, author of What they
Don’t Teach You at Harvard Business School,

Many ideas fail not because they are bad ideas, not
because they are poorly executed, but because the timing
is not correct. (McCormack, 1984, p. 94)

Futures trading is only one of the latest in a long
string of ideas relating to the general topic of acquisition
reform. Unfortunately, agreement over acquisition reform has

never been easy to come by. In fact, complaints over
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inefficient procurement practices are not particularly new.
During the Kennedy Administration over 30 years ago, Robert S.
McNamara, then Secretary of Defense, noted that a major cause
of cost overruns in Defense programs was,
..san over-reliance on contracting procedures which did
not provide incentives to reduce cost. (Robinson, Mills,
and Bower, 1974, p. 3)

Bob Stone, former Assistant Secretary of Defense
(Installations) once gave a frustratingly clear description of
the depth of procurement problems when he estimated that,

.+.a third of the Defense budget goes into the friction of
following bad regulations.... This kind of rule has two
costs. One is, we’ve got people wasting time. But the
biggest cost - and the reason I say it’s a third of the
Defense budget - is it’s a message broadcast to everybody
that works around this stuff that it’s a crazy outfit.
You’re dumb. We don‘t trust you. Don‘t try to apply your
common Sens€.... [A typical steam trap costing $100]
leaks $50 a week worth of steam. The lesson is, when it
leaks, replace it quick. But it takes a year to replace
it, because we have a [procurement] system that wants to
make sure we get the very best buy on this $100 item, and
maybe by waiting a year we can buy the item for two
dollars less. In the meantime, we’ve lost $3,000 worth of
steam. (Osborne and Gaebler, 1992, pp. 8-10)

In March of 1986, a Blue Ribbon Commission on Defense
Management, established by President Reagan and headed by
David Packard, called for sweeping changes to the acquisition
system, "...citing structural problems ‘far costlier’ than the
well-publicized coffee pots and toilet seats.” (Gansler,
1989, p. 323)

However nearly ten years later, the DoD Advisory Panel
on Streamlining and Codifying Acquisition Law, commonly

referred to as the Section 800 Panel, spent over 16 months
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revisiting many of the same issues previously covered by the
Packard Commission report including many of the same
suggestions made but never implemented. This recent January
1993 report produced over 1,800 pages of recommendations on
over 600 acquisition statutes affecting DoD practices. Citing
many changes in the operating environments that have occurred
since the end of the Cold War, the Section 800 Panel again
called for sweeping changes to the acquisition system and
focused on recommendations designed to:

e streamline the Defense acquisition process and adopt
commercial practices wherever possible,

® codify and simplify relevant acquisition laws,

® eliminate unnecessary laws that impede buyer/seller
relationships or alter accepted commercial accounting or
business practices,

e ensure continued financial and ethical integrity of
Defense procurement programs,

® and protect the best interests of DoD. (DoD Advisory

Specific recommendations relating to fuel and energy
would grant DFSC relief from certain contracting procedures.
Primarily, it would allow DFSC to,

..+ sell petroleum, when in the public interest would
encourage economy and efficiency within fuel management
and acquisition.... (Acquisition Law Advisory Panel,
1993, p. 3-303)

Current procedures under Title 10 of the United States
Code, Section 2404, allow DFSC to trade unwanted fuels in
exchange for fuels more desirable (DFSC, 1992, p. 19).

However the logistical problems in finding someone, usually a
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commercial vendor, willing to take exact exchange of a non
commercial product designed strictly for military use, makes
this procedure largely impractical.17
According to the Section 800 Panel this particular
change in law would,
...8erve a valid purpose by providing DoD with the
flexibility necessary to adapt its petroleum purchases to
market conditions. This authority is particularly
important for fuel purchases because of the critical role
of that product in military readiness. The use of this
authority during Operation Desert Shield clearly
demonstrates that fact. (Acquisition Law Advisory Panel,
This particular recommendation is mentioned because
similar rationale could be used to suggest and promote futures
trading strategies.
In a follow-up report to the Section 800 Panel, the
Defense Science Board (DSB) Task Force on Defense Acquisition
Reform for the Under Secretary of Defense (Acquisition), made
broad recommendations for, "...proceeding with radical change
to the current ([procurement] process...," (Hermann, 1993).
Supporting the recommendations of the Section 800 Panel, the
DSB Task Force placed great emphasis on the idea of adopting
commercial practices, and breaking down barriers and offensive

processes that interfere with those commercial practices.

(DSB, 1993, i-16)

7Interview between C. Lee, Director of Market Research and
Analysis, Defense Fuel Supply Center, Alexandria, VA, and the
researcher, 23 August 1993.
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While the general topic of acquisition reform has been
discussed ad nauseam for many years without much result, Mark
McCormack’s theory might suggest that the timing may finally
be right for true agreement on the need to proceed with it.
The major change in circumstances is that today the Commander
in Chief of the Armed Forces, President Bill Clinton, along
with Vice President Al Gore, have become directly involved in
the process. Together, they have given not only support,
commitment, and resources to the idea of reform, but also
their leadership and direction to empower people within the
Government to proceed with it.

The capstone document of this new effort is the
September 7, 1993 National Performance Review report to the
President, written by Vice President Al Gore and entitled,
From Red Tape to Results, Creating a Government that Works
Better and Costs Less. Although the report speaks to all
Government programs, it also 1lists 20 broadly defined
recommendations for "reinventing" the procurement process.
The thrust of these recommendations in the contracting arena,
would be to encourage procurement innovation and move away
from rigid rules toward a concept of broad guiding principles.
In fact, one of the chapters within the full report is
entitled, Using Market Mechanisms to Solve Problems. Although
this chapter does not specifically address futures trading,
clearly the intent was to encourage innovative market based

strategies in all areas of reform. (Gore, 1993, pp. i-166)
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The assessment here is that there is probably greater
agreement now on the need for reexamining Government
processes, than probably any time since before the Civil War.
The timing for new and innovative market based strategies is
ripe. As the Nation’s leadership has moved toward
restructuring and redefining Government, the resulting climate
of broad based reform clearly makes it possible to seriously
consider, and probably for the first time, non-traditional
market based strategies like futures trading.

2. Mandates

According to Bryson, after achieving initial agreement
on the need for reexamination, an organization must clarify
its mandates. Bryson defines mandates as both the formal and
informal directed requirements confronting an organization.
These are the specific things that an organization must either
do or avoid doing in order to comply with external direction.
(Bryson, 1988, p. 49)

Chapter II discussed many of the procurement handicaps
that DFSC faces. Most of the handicaps mentioned result as a
matter of complying with Government mandates. Socio-economic
programs, small business set-asides, and acquisition lead~time
requirements all have their basis in law or requlation, and
all hamper effectiveness and efficiency in DFSC’s ability to

react to oil market price instability.
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There is great concern that the sheer number of
mandates causes significant problems. As explained by Chris
Lee the Director of Market Research and Analysis at DFSC, when
compared with the commercial sector, Government contracting is
so constrained by law and regulation that it affords very
little creative 1latitude in contract administration or
enforcement. This lack of latitude forces the Contracting
Officer into significantly greater reliance on the formal
contracting document, forcing him to anticipate potentially
unpredictable problems and remedies long before they ever
occur. Left with few options but the formal contract as the
primary governing structure, the Government must generally
enforce the contract according to its literal meaning. (Lee,
1990, p. 32)

Commercial firms tend to view contracting as a sort of
marriage, and try to contract with firms of known reputation.
They often make informal adjustments that cope with
circumstances not specifically addressed in the formal
contract. The Government, on the other hand, tries to ensure
that every possible contingency is covered in a sort of
prenuptial agreement. (Lee, 1990, p. 392). Unfortunately,
petroleum markets are extremely volatile, and it is nearly
impossible to write formal contracts which correctly
anticipate all of the possible future contingencies and
provide for every appropriate contractual remedy. (Lee, 1989,

p. 27)
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Many of these mandate concerns are real, but some are
a matter of perception. Often there is a tremendous
difference between a mandate’s intention and a mandate’s
interpretation. As Bryson explains,

It may not be surprising, then, that many organizations
make one or both of two fundamental mistakes. Either they
believe that they are more tightly constrained in their
actions than they are; or they assume that if they are
not explicitly told to do something, they are not allowed
to do it. (Bryson, 1988, p. 49)

Currently, there is no procurement guidance anywhere
in Federal statutes or regulations relating to futures
trading. There is also no clear mandate against it (Stanley,
1993). There is a DoD policy against the practice of
speculation (DFSC, 1993), however the futures trading strategy
under consideration has nothing to do with speculation. The
true intent of +the futures trading strateqy under
consideration is to hedge against market price volatility.
The purpose is to mitigate the risk consequences associated
with actual physical quantities under firm contract, not to
speculate with uncovered futures positions for profit making.

There are other concerns of interpretation as well.
Currently, there is no appropriation specifically authorizing
DFSC to spend money on futures trading. According to United
States Code 31, Section 1301 (a),

Appropriations shall be applied only to the objects for

which the approupriations were made except as otherwise
provided by law. (Duval, 1993, p. 5)
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However under the "Necessary Expense Doctrine", each
spending agency has reasonable discretion to implement their
object of appropriation any way they desire. The question is,
would futures trading be considered a necessary expense
without specific clarification. The answer is, it probably
depends on interpretation. Under the Necessary Expense
Doctrine, a justified expense must meet three tests:

e it must bear a logical relationship to the appropriation
charged,

® it must not be prohibited by law,

® and it must not be within the scope of some other
appropriation. (Duval, 1993, p. 5)

While it appears as if futures trading could meet the
three tests, the General Accounting Office has never
specifically addressed the issue of futures trading and
stresses,

We have dealt with the concept of ’‘Necessary Expense’ in
a vast number of decisions over the decades. If one
lesson emerges, it is that the concept is a relative one:
it is measured not by reference to an expenditure in a
vacuum, but by assessing the relationship of the
expenditure to the specific appropriation to be charged
or, in the case of several programs funded by a lump-sum
appropriation, to the specific program to be served. It
should be thus apparent that an item that can be justified
under one program or appropriation might be entirely
inappropriate under  another, depending on the
circumstances and statutory authorities involved.... When
we review an expenditure with reference to its
availability for the purpose at issue, the question is not
whether we would have exercised that discretion in the
same manner. Rather, the question is whether the
expenditure falls within the agency’s legitimate range of
discretion, or whether its relationship to an authorized
purpose or function is so attenuated as to take it beyond
the range. (Duval, 1993, p. 5)
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While the effect of this particular mandate owes
itself to interpretation, there are other mandates that appear
beyond interpretation. The Defense Fuel Supply Center is
required to meet specific unit cost goals under the Defense
Business Operations Fund (DBOF) Program (Duval, 1993, p. 4).
Created in October of 1991, DBOF requires activities to
identify and allocate the full annual costs of their
operations to the goods and services produced (Chapin, 1993,
p-4). As stated in Chapter II, product costs make up about 85
percent of DFSC’s operating costs, and fuel prices to
customers are standardized for the entire year. Therefore,
volatility in market oil prices makes meeting DBOF goals
nearly impossible to predict or consistently achieve.

In the past, DFSC has easily obtained supplemental
appropriation funding whenever oil prices dictated, but a new
mandate under the National Defense Authorization Act of 1994
states that,

It is the sense of Congress that the Secretary of
Defense...should seek personnel reductions and other
management and administrative savings that, by September
30, 1998, will achieve at least a 25 percent reduction in
Defense acquisition management costs below the costs of
Defense acquisition management during fiscal year 1993.
(National Defense Authorization Act, 1993, sec. 834)

The assessment here is that there are no clear
mandates for or against futures trading. The mandates that
are in place, are in fact, highly interpretive and subjective.

However, there are several mandates that create operational

problems during periods of market oil price volatility.
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3. Mission/values

According to Bryson, an organization must also clarify
its mission and values. An organization‘’s mission and values
in tandem with its mandates provide the social justification
for its existence. An organization must always be viewed as
a means to an end, not an end in and of itself. An
organization must continually justify its existence in terms
of how well it can meet the particular needs of its various
stakeholders. (Bryson, 1988, p. 49-53)

The basic mission of DFSC, as stated in Chapter II, is

to buy and manage most of the fuel requirements for DoD as

well as other Federal and Civil agencies. Yet in this
mission, DFSC .has multiple responsibilities. It has a
fiduciary responsibility, primarily to the taxpaying citizens
of the Nation, to manage its affairs with the utmost
efficiency and economy, and to ferret out waste whenever and
wherever possible. It also has a social and ethical
responsibility, primarily to its petroleum suppliers, to
promote and abide by fair and equitable procurement and
business practices, and to ensure that a level playing field
is maintained throughout all of its dealings. Finally, it has
a business and program responsibility, primarily to its
customers and program sponsors, to ensure not only the utmost
efficiency and economy, but to also ensure the most effective

and predictable program execution possible.
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The occurrence of unstable oil market prices, and the
current methods of procurement and program management
adversely affect each and every one of these mission
responsibilities. For example, while contract prices are
currently indexed to the market, concerns over DBOF during
particularly volatile periods of oil market prices could force
DFSC to either:

@ return to fixed price contracts and achieve DBOF goals at
the expense of placing suppliers at potentially ruinous
market price versus contract price risk,

e pass costs along to customers, already strapped by budget
cuts and lower operational tempos, in the form of higher
standard prices or more frequent and unexpected standard
price adjustments,

e or continue to request supplemental appropriations from an
already deficit weary Congress that has recently given a
*Sense of the Congress" mandate to the Secretary of

Defense to reduce operational budgets 25 percent by the
year 1998.

Clearly, there is a trade off between all three of
these responsibilities. No matter what decision DFSC could
possibly make, some stakeholder would be ill served. If DFSC
ignores DBOF, it ignores its business/program responsibilities
to its program sponsors. If DFSC returns to fixed-price
contracts during periods of particularly volatile market
couditions, it ignores its social/ethical responsibilities to
its suppliers. If DFSC passes avoidable costs along to its
customers, it ignores its fiduciary and business/program

responsibilities to both the American taxpayer and its
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customers. Finally, if DFSC continues to request supplemental
appropriations from Congress for avoidable costs, it again
ignores its fiduciary and business/program responsibilities,
but this time to both the American taxpayer and its program
sponsors. Using a futures trading strategy may help DFSC
avoid having to make one of these difficult trade-off
decisions.

An additional mission benefit of futures trading could
be experienced during periods of intense mobilization for war,
when many procurement procedures are waived due to National
necessity. The futures market could be used as an alternate
supply mechanism to ensure against supply disruptions or
fulfill rapid surge requirements. During periods of critical
supply uncertainty, the Government could simply take physical
delivery on expiring futures contracts rather than reverse
open positions. Instead of closing positions previously
established to hedge against price volatility, the Government
would let the futures contract run to term and accept delivery
of the underlying commodity as a hedge against supply
disruption. These commercial grade products could then be
further refined or exchanged for military grade fuels if
required. (Lee, 1989, p. 29) If cash market contracts are
fully hedged in the futures market, this strategy could
effectively double the available short run supply of fuel on

extremely short notice.
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The assessment here is that DFSC has conflicting
mission responsibilities which demand tradeoffs. Futures
trading may not only reduce tradeoffs, but enhance mission
capabilities.

4. External Environment

According to Bryson, an organization must assess the
opportunities and threats present in the external environment.
These factors can usually be discovered by examining various
environmental forces and trends, stakeholder requirements, and
situations occurring with potential competitors and
collaborators. (Bryson, 1988, pp. 53-54)

Much of DFSC’s external environment has already been
discussed. Political, economic, and regqulatory trends, as
well as stakeholder requirements were addressed both in
Chapter II and throughout the treatment presented so far in
this chapter. However, a few external factors are worthy of
note.

As seen in the top section of Figure 29, the two
largest portions of the Federal Budget are entitlement
programs, like Social Security and Medicare, and the Defense
Budget. Entitlement programs remain politically sacrosanct
due to the strength and numbers of the politically active
aging population. In fact, entitlement funding grows

automatically every year unless Congress votes to stop it.
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Figure 29 National Spending
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Defense funding on the other hand, has become increasingly
vulnerable to budget cuts, as can be seen by the trend in the
bottom section of Figure 29. This wvulnerability is due
primarily to the end of the Cold War, the shifting trends in
political emphasis toward social reform programs, and the fact
that Defense funds are discretionary and must be voted on
every year to win approval. (Gansler 1989, p. 79)

During the 1992 elections, the Federal Deficit and
National Debt became major issues as a result of the growing
appeal an political presence of billionaire Ross Perot. Perot
pointed out that all of the income taxes collected from all of
the states west of the Mississippi would be required to pay
just the interest on the National Debt. At 14 percent of the
annual Federal budget, as seen in the top of Figure 29, the
interest on the National Debt is nearly as large as the
Defense budget, and is Jjust as large as all other
discretionary spending programs put together. As can be seen
in Figure 30, the National Debt is now over four trillion
dollars and still growing. (Perot, 1992, pp. 6-7)

All of the factors mentioned, have a tremendous impact
on the size of the Defense Budget and the composition of its
forces. As can be seen in Figures 31 and 32, the trends have
been decreasing for some time, with all of the forecasts
predicting continued cuts for the foreseeable future.

(Couture, 1992, pp. 24-28)
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All of these trends and forecasts spell problems for
DFSC, particularly when oil prices are unpredictable. As
budgets are squeezed, so is flexibility. While DFSC’s ability
to rely on traditional procurement practices and reasoning is
diminishing, fresh opportunities to look at new approaches
like futures trading are becoming more attractive.

In the National Defense Authorization Act of 1994,
DFSC was granted authority to sell undesired petroleum
products instead of merely trading them, as was previously
recommended by the Section 800 Panel. (National Defense
Authorization Act, 1993, sec. 826)

Under provisions of the Energy Policy Act of 1992, the
Department of Energy (DOE) was directed by the Congress to
study the use of futures and options to ascertain whether they
could provide cost-effective protection for all Federal
Government fuel requirements. Federal financial exposure to
oil market volatility was estimated at the time to be between
four and six billion dollars per year. (Caruso, 1992)

The Energy Policy Act, which originated in the Senate,
was originally targeted for the Department of Health and Human
Services to stabilize its severely troubled Low Income Home
Enerqgy Assistance Program (LIHEAP). LIHEAP is a winter
heating assistance program that distributes $1.35 billion to
states, territories, and Indian tribes through block grants.
After a steep o0il price increase in 1990, Congress had to

grant LIHEAP a supplemental appropriation of $50 million. 1In
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1991, $195 million had to be released from a contingency fund
to cover LIHEAP price increases related to the Persian Gulf
War. The House version of the Bill expanded the program to
include a Pederal Government-wide approach, and was adopted in
the final version. (Caruso, 1992)

Bob Speir, from DOE‘’s Office of 0il and Natural Gas
Policy, is conducting the Congressional study for DOE. He
plans to complete his work and make his final report to the
Congress sometime in 1994. Of particular interest in his
study is the research he has done into what the States have
done with futures trading strategies. Several states
including Texas, New York, Massachusetts and others have
already adopted successful futures trading programs. Because
many of the lessons learned from the State programs will be
incorporated in his report, it promises to be an important
body of work worthy of close examination when released.!®

The assessment here is that external factors provide
considerable threat to current business practices, but at the
same time make futures trading strategies more attractive. 1In
fact current trends have seen State Governments adopting
futures trading practices, trends which could provide valuable

guidance for Federal and DoD programs.

18Interview between B. Speir, Office of 0il and Natural Gas
Policy, Department of Energy, Washington, D.C., and the researcher,
26 August 1993.

149




5. Internal Environment

According to Bryson, an organization must also assess
its own internal strengths and weaknesses. (Bryson, 1988, pp.
54-55) One of the more interesting findings from Bob Speir’s
study of the States is not that problems in futures trading
mechanics are insurmountable, or that the risks prove too
great, in fact the opposite is true. The major problem he
found, is that in almost all cases, there is a crippling
initial internal resistance to the idea of futures trading.!’

As indicated in Chapter 1II, DFSC has a highly
specialized and professional workforce. This is DFSC’s
significant strength. There is little doubt that DFSC already
has the capability to perform the market analysis required to
engage in futures trading. It would of course have to train
people to perform the function, and it would also have to
develop internal procedures and safeguards. However, in many
respects DFSC does not see the need to.

The Defense Fuel Supply Center identified oil market
price volatility as being a strategic issue with impact on
business operations as early as January of 1992 (Lee, 1992).
Under General Bliss, DFSC began to examine procurement
practices it felt it could change, which resulted in a number

of new strategic ideas as presented in Chapter II (Lee,

19Tnterview between B. Speir, Office of 0il and Natural Gas
Policy, Department of Energy, Washington, D.C., and the researcher,
26 August 1993.
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January 1992). The Defense Fuel Supply Center even went as
far as to identify the potential of mission failure as being
a possible consequence of not addressing this issue. However
the assumption currently being made by DFSC, is that it will
always be able to receive supplemental funding. According to
Dennis Stanley,
...if we have to increase the volume due to war or other
unforeseen situation, or pay higher prices due to an oil
embargo or shortage, we request supplemental funding from
DoD. The DoD in effect does not run out of money to buy
fuel because we would risk mission failure. (Stanley,
1993)

However, it was Jjust this same sort of funding
practice by the Department of Housing and Human Services, that
prompted the Congress to direct the Department of Energy to
examine futures trading as a means of price protection in the
Energy Policy Act of 1992. (Caruso, 1992)

The final assessment here is that futures trading has
as reasonably good strategic fit but that internal resistance
may prevent the idea from going any further. An underlying
premise of this paper is that in light of all the factors
mentioned, DFSC’s critical assumption about unlimited
supplemental funding should be reassessed. It is one of
DFSC’s most significant weakness. The simple fact is, if DFSC
ignores the problem of price instability, it does risk mission

failure. Futures trading is only one of several alternatives

worthy of consideration.
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D. BARRIERS TO IMPLEMENTATION

Much in line with Bob Speir’s research on the problems
experienced by the States, DFSC’s resistance to futures
trading centers around three primary issues, perception,
organization, and legislation. There are three primary
problems of perception, unfortunately all represent basic
misunderstandings of the market that can only be corrected
with training and exposure. One pervasive perception is the
naive notion that futures trading is gambling (Stanley, 1993).
To correct this perception, training would need to point out
the clear differences between hedging and speculation as well
as the many benefits and problems of each type of trading
practice.

An opposite but equally pervasive perception is that
hedging operations, because they manage risk, are simply a
form of insurance. Since the Government is a self-insurer,
hedging operations are unnecessary (Stanley, 1993). Training
would need to point out that the primary benefit of futures
trading is not insurance, but that it enables managers to make
better decisions based upon better information with greater
budgetary soundness. As noted in 1968 by Robert S. McNamara,
Secretary of Defense wunder the Kennedy and Johnson
Administrations,

Two points seem to be axiomatic. The first is that the
United States is well able to spend whatever it needs to

spend on national security. The second point is that this
ability does not excuse us from applying strict standards

152




of effectiveness and efficiency to the way we spend our
Defense dollars. (McNamara, 1968, pp. 88-89)

Another perception is the idea that DFSC’s trading would
somehow influence or distort the futures market (Stanley,
1993). Although a valid concern, Figure 33 shows that this
problem would be extremely unlikely. Even if DFSC were to
hedge everything it bought in a year, it would still amount to
less than .3 percent of the futures volume and 1.4 percent of
the options volume traded on the NYMEX exchange alone.
Further, while DFSC’s purchases are declining, the futures
market is growing. Again, training would have to point out
the tremendous size of the futures market and the many trading
safequards in place through both the Commodity Futures Trading
Commission and the exchanges themselves, as described in
Chapter III.

The Department of Defense has no organizational experience
in setting up or running a futures trading program.
Justifiably there are many gquestions surrounding structural
issues, controls, and safeguards (Stanley, 1993). However,
these types of issues are not particularly unique. Many
organizational issues have already been identified and
resolved by both industry and Government. The major
accounting firm of Coopers and Lybrand has developed a full
consulting program devoted to just such issues. Figure 34
diagrams just one example of how an organization can develop

and manage a futures trading program. (Coopers and Lybrand)
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While some basic reporting procedures would have to be
established to keep track of ontstanding physical contracts,
few if any changes would need to be made to current
procurement practices. Futures trading could be a separate
financial function totally independent of the physical
contracting function. 1In fact, many State Governments have
preferred this approach over integrating futures trading into
existing contracting organizations. They have discovered that
this functional separation helps to avoid problems with
organizational resistance, and generally removes futures
trading from the possibility of interpretation under contract
law. In other words, many States interpret futures trading as
a means of financing, not a means of contracting. This
financial interpretation provides invaluable flexibility
around statues that tend to slow down the contracting
function. However, it generally places futures trading as a
State Treasurer or Comptroller responsibility.2°

For hedging operations to be both nonspeculative and
effective, futures contract positions must always mirror real
delivery obligations in the physical market. If DFSC were to
adopt the comptroller approach taken by many States, it would
have to continually coordinate and monitor real time reports

of physical contract positions between the comptroller and

20T nterview between B. Speir, Office of 0il and Natural Gas
Policy, Department of Energy, Washington, D.C., and the researcher,
26 Augqust 1993.
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contracting organizations. The primary purpose for this
reporting procedure would be to prevent uncovered speculative
futures positions resulting from poor information.

The final apparent barrier to implementation is a lack of
specific authorizing legislation. In fact the primary
objection to futures trading from DFSC is not so much that it
may or may not work, not so much that it may or may not have
economic benefit, and not so much that it may or may not have
strategic fit, but that it does not have specific
authorization (Duval, 1993, pp. 1-10). This single issue
appears to be the most onerous because it is the only one
which would require some degree of immediate action or
sponsorship. Currently there is no sponsorship within DFSC,

and as a result there is also no action.

E. LEGISLATIVE PROPOSAL

On December 2, 1993, the graduating Acquisition and
Contract Management class at the Naval Postgraduate School,
Monterey, CA, held a roundtable discussion on the topic of
proposing possible legislative language to authorize futures
trading programs within DoD. This discussion was held as part
of a capstone policy course examination exercise designed by
the researcher. The students and instructor in attendance
included representatives from the Navy, Army, Marine Corps,

civilian Government Service, and Foreign Military Services,
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with varying degrees of contracting background and experience.
Discussion topics included:

e an overview of DFSC’s primary business activity,

o a summary of procurement handicaps and problems,

® a description of futures trading strategies and benefits,

® a discussion of barriers to futures trading and other
government entity experiences,

® and a deliberation of issues that would be desirable to
include within legislation for authorizing futures trading
programs within DoD.

Several ideas were discussed for inclusion in a
legislative proposal. As previously noted, there are no clear
mandates for or against futures trading. The mandates that
are in place are highly subjective and interpretive, but there
is a clear DoD policy against speculation. Therefore,
clarifying language specifically authorizing futures trading
for the explicit purpose of bona fide hedging was considered
to be desirable.

Since the concept of futures trading is new and unfamiliar
to many people in DoD, some clarifying definitions of key
terms would be necessary for program implementation and also
desirable in any proposed legislation.

The idea of futures trading has never been tried within

the Department of Defense. Hence, there is no experience with

managing such a program. The initial program effort should be

2lRound table discussion of graduating Acquisition and

Contract Management Students held at the Naval Postgraduate School,

Monterey, CA, 2 December 1993.

158




coordinated, and designed to educate activities on the
benefits and potential problems of using futures trading
strategies. Time would be required to train contract
specialists, market traders, and analysts, and to develop
procedures for internal accounting, audit, and control, as
well as external reporting. It would be imprudent to initiate
into futures trading immediately without spending some time to
establish procedures, and it would also make little sense to
apply the idea globally without first prototyping it, testing
it, and obtaining lessons for latter full scale use.

It might be necessary at first to hire knowledgeable
consultants or trade through requlated brokers. Implementing
guidance with program limitations and reporting requirements
was found to be desirable, but it was felt that the entire
idea should be limited in scope to that of a pilot program
until unfamiliar issues could be resolved. The group also
felt that any legislative language for a pilot program should
contain sunset provisions to provide a possible safety valve
against unreasonable losses should the futures trading program
get out of control.

Trading in a futures market would also require specific
funding authorization, and maintenance of margins on account
with a regulated exchange or commodity broker. The group felt
that any profits gained from trading should be directed back

into fuel management programs to help defray fuel procurement
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costs. Specific 1language granting appropriation and
addressing these issues was considered to be desirable.
Based upon comments made at the Naval Postgraduate School
round table discussion, and language found in the state laws
of New York, Massachusetts, and Texas, the following language
is offered as a gquide for use in developing legislative
proposals for authorizing futures trading within DoD: 22
1. Authority to Trade
The Secretary of Defense is authorized to engage in
energy futures trading activities for the purpose of
establishing or terminating bona fide hedging transactions to
increase protection against unanticipated surges in the price
of fuel and thereby increase the efficiency of fuel purchases
and fuel management programs.
2. Definitions
a. Energy Futures Trading Activities
"Energy futures trading activities"” as used in this
legislation shall mean the trading, buying, or selling of
energy futures contracts for the purpose of establishing or
terminating bona fide hedging transactions.
b. Energy Futures Contract
"Energy futures contract" as wused in this

legislation shall mean an instrument traded, bought, or sold,

22gtate of New York Public Law 9428 and 9431, Commonwealth of
Massachusetts H. 4664 through H. 4667, and Texas S.B. 1033.
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in a market or exchange reqgulated by the Commodities Futures
Trading Commission, that creates an obligation or an
obligation option to make or take delivery of a specific
quantity and quality of an energy commodity, to include crude
oil, gasoline, heating oil, natural gas, propane, or any other
energy product, at a specific location, future date and time.
c. Bona Fide Hedging Transaction

"Bona fide hedging transaction" as used in this
legislation shall mean a transaction in a market or exchange
regulated by the Commodities Futures Trading Commission, where
such transaction or position normally represents a substitute
for transactions to be made or positions to be taken at the
same or later time in a physical market channel, when such a
transaction is economically appropriate to the reduction of
risks in the conduct and management of a fuel procurement
program.

3. Implementing Guidance and Program Limitatioms
a. Implementation

The Secretary of Defense shall commence immediately
upon the enactment of this legislation to organize the energy
purchasing programs of all Defense agencies and authorities to
implement such procedures as are necessary or appropriate to
educate such entities on the prudent and cost-effective use of
energy futures contracts, and to establish internal safequards

and procedures for accounting, audit, control, and reporting.
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b. Pilot Program

The Secretary of Defense shall conduct a pilot
program of actual futures trading, commencing not later than
one year after the enactment of this legislation, or as
otherwise directed by the Congress, to ascertain the extent to
which the use of energy futures contracts could provide cost-
effective protection for Government entities from
unanticipated surges in the price of fuel. This pilot program
shall expire not more than five years after implementation, or
as otherwise directed by the Congress, during which time
program progress and lessons learned shall be reported to the
Congress not less than annually, or as otherwise determined
by the Congress. This pilot program shall terminate in the
event and at such a time as determined by Congress, cumulative
losses from the net effect of futures trading exceed an
acceptable threshold as defined by the Congress. The
Comptroller General of the United States shall have oversight
authority to ensure compliance with this legislation.

c. Limitations

The scope of this pilot program shall limit the
Secretary of Defense to not exceed a total of ten percent open
hedged positions in the futures market as compared to the
value of comparable agency contracts established in a physical
market channel for actual delivery of similar energy products,

or limits as otherwise defined by Congress.
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4. PFunding Authorization and Maintenance of Margins

The Secretary of Defense shall be authorized through
appropriations, or as otherwise determined by the Congress,
such sums as may be necessary to carry out the requirements of
preparation and implementation of the five year pilot program,
and to maintain as necessary adequate trading margins on
account with an exchange or market intermediary dually
reqgulated by the Commodities Futures Trading Commission. Any
net profits realized from energy futures trading shall be
retained in the same appropriation account for continued use

in a fuel cost management program.

F. SUMMARY

While futures trading has a reasonably good strategic fit,
DFSC’s organizational resistance may keep the idea from
proceeding any further. The barriers to implementation center
on three primary issues, perception, organization, and
legislation. Of these, legislative authorization appears to
be of primary importance. Because of this barrier, a proposal

for legislative language is offered as a quide.
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VII. CONCLUSIONS AND RECOMMENDATIONS

A. CHAPTER OVERVIEW

This chapter briefly summarizes the intent and general
focus of the various topics discussed throughout this thesis.
This chapter also offers specific conclusions and
recommendations based upon an interpretive assessment of the
research completed. Finally, this chapter addresses and

answers each of the research questions posed in Chapter I.

B. THESIS REVIEW

This thesis has present a logical and objective assessment
about issues surrounding the primary research question of
whether DFSC should trade in the futures market. In
discussing these difficult and often complex issues, many of
which are both economic and political, particular attention
was paid in trying to determine the viability and wisdom of
futures trading for DFSC, considering DoD’s current
environment.

In working toward these goals, this research paper
examined many of the potential benefits and problems
associated with futures trading. It also described the
context of DFSC’s organization and the relevant public sector

environment. It identified problems in current contracting
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practices and described what would be required to implement
futures trading.

This thesis also explained futures trading mechanisms and
markets. It examined the various markets and factors
affecting the prices of futures contracts. It explained the
connection between prices in the futures market and the spot
prices of the underlying oil commodities they represent.

This thesis also provided ways of assessing and measuring
futures performance. It explained basic strategy design, and
illustrated a workable strategy that could be used develop
more sophisticated strategies.

Finally, this thesis examined futures trading in terms of
its strategic fit. Based upon a roundtable review of the laws
enacted in several States experienced with futures trading
programs, it offered legislative language that could be used
as a guide for developing proposals to authorize futures

trading within DoD.

C. CONCLUSIONS

Based upon the data and discussion presented throughout
this thesis, futures trading appears to be both a viable and
wise strateqy for DFSC. It could reduce DFSC’s exposure to
unpredictable oil market prices, and is clearly in line with
the recent thrust of Government recommendations and mandates
to move towards adopting innovative commercial practices.

Futures trading would provide DoD with the flexibility needed
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to adapt its petroleum purchase and management programs to
actual market conditions.

Because futures trading would improve market flexibility,
it would also improve DFSC’s ability tc effectively and
efficiently carry out its mission. This feature is
particularly important because of the critical role that oil,
and hence DFSC, plays in military readiness. Futures trading
would provide greater budgetary certainty during unstable
market conditions. As a result, it would better serve the
needs of all of DFSC’s stakeholders by reducing the tradeoffs
required to meet DFSC’s various responsibilities.

Implementing futures trading would require minimal changes
to existing contracting practices. In fact, current
contracting practices would continue unimpeded by a futures
trading program. Thus, not only could implementation proceed
with few disruptions to DFSC’s basic mission, but it would
actually improve mission capability during times of pre-war
surge because futures trading also offers an alternate supply
channel.

Finally, because futures trading has never been tried
within DoD, if implemented it should be done with prudent
care. Implementation would require adequate preparation and
training, appropriate safeguards and reporting procedures, and
careful attention to lessons that could be learned both before

and during the process. Implementation should be limited to
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that of a pilot project and refined over several years before

expanding to full scale use.

D. RECOMMENDATIONS

After General Bliss departed DFSC in July of 1993, all of
the momentum towards exploring alternative procurement
strategies was lost. Due to the environmental, economic, and
political factors and trends mentioned extensively throughout
this thesis, and the many disadvantages of current procurement
practices, DFSC should continue to explore alternative ideas.
Because the time for new ideas is ripe, these ideas should not
be limited to futures trading, traditional approaches, or the
ideas presented in Chapter II, but should include a quest for
ideas not yet discovered.

In particular, DFSC should seize the opportunity to
reexamine the idea of futures trading in terms of DFSC’s
strategic environment, as was done in Chapter VI. DFSC should
reassess its mission objectives in terms of its
responsibilities to its various stakeholders. As a goal, DFSC
should strive to achieve budget stability and program
predictability during periods of oil price volatility. Given
the constant uncertainty of the environment, this long-term
goal appears to be the one that would best serve all of DFSC’s

various stakeholders.
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RESEARCH QUESTIONS

The research questions posed in Chapter I are addressed as

follows:

1. Primary Research Question

Should the Defense Fuel Supply Center trade in the futures
market? - Based upon the data and discussion presented
throughout this thesis, futures trading is both a viable
and wise strategy for DFSC, but it should also be compared
with other innovative strategies, such as those presented
in Chapter 1I, before implementation.

2. Subsidiary Research Questions

What are the potential benefits of the Defense Fuel Supply
Center trading in the futures market? - Futures trading
would reduce DFSC’s exposure to unpredictable oil prices.
It improves flexibility to adapt to actual market
conditions and thereby improves DFSC’s ability to carry
out its mission. Futures trading would provide greater
budgetary certainty during unstable market conditions and
as a result would better serve the needs of DFSC’s
stakeholders. It also offers an alternate supply channel
feature, that would actually improve mission capability
during times of pre-war surge.

What are the potential problems of the Defense Fuel Supply
Center trading in the futures market? - Although a common
commercial practice, futures trading has never been tried
within DoD. There are perception and organizational
problems, and legal hurdles to overcome. There are also
risks that improper speculation activities could lead to
losses if not properly prevented and managed. If
implemented, it should be carefully planned and tried on
a small scale. Time should be allowed for adequate
preparation and training, as well as to develop
appropriate safeguards and reporting procedures. Time
should also be allocated to adequately test the program.
Prudent attention should be paid to lessons that could be
learned both before and during the process. Authorizing
legislation should contain sunset provisions to stop and
reevaluate the program should it exceeds loss limits.

e What contracting practices or changes would be required to

implement a futures trading strateqgy? - Implementation of
futures trading would require minimal changes to existing
contracting practices. While current contracting
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practices could continue unimpeded, an accurate and real
time method of reporting or establishing the hedge base
would be critical if physical contracts are to be fully
hedged. This real time reporting would be required to
prevent speculative futures positions. Futures trading is
a highly specialized activity that would require extensive
training. Many successful State programs have made
futures trading a comptroller function as opposed to a
contracting function.

e What are the price drivers in futures contracts and how do
they compare with the underlying commodity spot market? -
There are numerous factors that drive oil prices in the
commodities spot markets, as explained in Chapter IV. The
two most common approaches for determining these factors
are fundamental and technical market analysis. Generally,
futures contract prices reflect the market consensus of
commodity price expectations in the future. Four
different theories describe the actual relationship of the
futures market to the spot market. However, all four
theories agree that as a futures contract gets closer to
expiration, the futures price gets closer to the spot
price.

e What are potential ways of measuring futures trading
performance? - One way of looking at futures performance
is to consider the value it gives to someone by providing
a payoff or cost that is certain as opposed to a payoff or
cost that is uncertain. This value can be approximated
using the concept of utility. Because of their fixed-
price effect, futures contracts provide a higher utility
for normally risk adverse individuals than exposure to
market price volatility. Another way of looking at
futures performance is to see if it meets some price
protection and participation objective. Futures trading
strategies can be developed that would protect against
market price increases but also allow participation during
market price decreases. These strategies could result in
substaniial savings.

e Does futures trading have a strategic fit within the
Defense Fuel Supply Center? - According to Bryson’s eight
step model, futures trading would be considered a very
attractive alternative for resolving the strategic issues
and problems created by unpredictable oil market prices.
The strategy fits nicely within DFSC'’s mandates, mission,
external and internal environment, and is also in keeping
with the current timing opportunity and public sector
agreement over the need for fundamental change within
Government systems and processes.
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F. AREAS PFOR FURTHER RESEARCH
Areas for further research were described at the end of
Chapter II. These alternative strategies include:
@ Seasonal Stock Building and Drawdown,
e Timing of Procurements,
e Term/Spot Procurement Mix,
e Lift Scheduling,

e and Posts, Camps, and Stations Deliveries.

G. SUMMARY

This thesis concluded that futures trading is both a
viable and wise strategy for DFSC. Because the timing is
ripe, DFSC should reevaluate its strategies and mission
objectives and continue to explore alternative ideas to
traditional procurement approaches. These ideas should not be
limited, but should fit the circumstances of the current
environment. While futures trading is recommended, each of the
research questions posed should be carefully evaluated to
fully understand what is involved. If DFSC decides to
implement a futures trading strateqgy, it should do so
cautiously, and on a small scale. Futures trading requires
sufficient preparation and planning. Adequate procedures and

safeguards should be established prior to any actual trading.

170




LIST OF REFERENCES

Acquisition Law Advisory Panel, Streamlining Defense
Acquisition Laws, Report of the Acquisition Law Advisory Panel
to the United States Congress, Government Printing Office,
Washington, D.C., January 1993.

Adelman, M. A., The World Petroleum Market, The Johns Hopkins
University Press, Baltimore, MD, 1972,

Brigham, E. F., Fundamentals of Financial Management, 6th ed.,
Dryden Press, New York, NY, 1992.

British Petroleum Company, BP Statistical Review of World
Energy, Leycol Printers Ltd., London, England, June 1993.

Bryson, J. M., Strategic Planning for Public and Nonprofit
Organizations, A Guide to Strengthening and Sustaining
Organizational Achievement, Jossey-Bass Publishers, San
Francisco, CA, 1988.

Caruso, G., Department of Energy Memorandum, Subject: Energy
Policy Act Futures and Options Study, 23 October 1992.

Cassady, R. Jr., Price Making and Price Behavior in the
Petroleum Industry, Kennikat Press, Port Washington, NY, 1954.

Chapin, D. H., Opportunities to Strengthen Management of the
Defense Business Operations Fund, Testimony before the
Subcommittee on Readiness Committee on Armed Services House of
Representatives, General Accounting Office, Washington, D.C.,
13 May 1993.

Coopers and Lybrand, Hedging with NYMEX Enerqgy Futures:
Operational and Accounting Controls, Financial Reporting and
Federal Income Taxes - A Practical Guide, Coopers and Lybrand,
New York, NY.

Couture, L., Defense Electronics Market Ten-Year Forecast,
U.S. Department of Defense and National Aeronautics and Space
Administration Budgets, FY 1993 to FY 2002, Electronic
Industries Association, 20 October, 1992.

Customer Assistance Handbood, 10th ed., NAVSUP Publication
585, 1991.

Defense Fuel Supply Center, Contract Solicitation DLA600-93-R-
0061, Alexandria, VA, 1993.

171




Defense Fuel Supply Center, Directorate of Contracting and
Production, Fiscal Year 1991, Blue Plate Special, Alexandria,
VA, 1991.

Defense Fuel Supply Center, Directorate of Contracting and
Production, Fiscal Year 1992, Blue Plate Special, Alexandria,
VA, 1992.

Defense Fuel Supply Center, We Fuel the Forces, business
proposal presented to VADM E. Straw, Executive Director,
Defense Logistics Agency, Alexandria, VA, April 1993.

Defense Logistics Agency Command Support Office, Defense
Logistics Agency, Defense Fuel Supply Center, Organization
Chart, DASC-WP Publications Distribution, Alexandria, VA, July
1993.

Defense Logistics Agency Command Support Office, Defense
Logistics Agency, 1%% ‘ed., Organization Chart, DASC-WP
Publications Distribution, Alexandria, VA, July 1993.

Defense Science Board, Report of the Defense Science Board
Task Force on Defense Acquisition Reform, Office of the Under
Secretary of Defense for Acquisition, Washington, D.C., July
1993.

Department of Defense Advisory Panel, Section 800 Report
Summary, DoD Advisory Panel on Streamlining and Codifying
Acquisition Laws, National Contract Management Association,
Vienna, VA, 1993.

Department of Defense FAR Supplement as of June 1, 1989,
Commerce Clearing House, Inc., Chicago, IL, 1989.

Department of Defense, Selling to the Military, U.S.
Government Printing Office, Washington, DC.

Duval, B. A., Memorandum of Law, DFSC-G, Subject: Legality of
DFSC’s Use of Commodity Futures and Options Contracts in
Connection with its Petroleum and Natural Gas Purchases, 11
June 1993.

Eckbo, P. L., The Future of World 0Oil, Ballinger Publishing
Company, Cambridge, MA, 1976.

Enerqgy in the News, 10*P Year Anniversary Insert, Spring 1993.
Ervin, L. C., Tactical Buying Decisions for Strategic

Petroleum Reserve Spot Procurements: The Tunnel Theory,
Defense Fuel Supply Center, Alexandria, VA, 1984.

172




Pederal Acquisition Regulation as of May 1, 1989, Commerce
Clearing House, Inc., Chicago, IL, 1989.

Francis, J. C., Investments, Analysis and Management, 39 ed.,
McGraw-Hill Book Company, New York, NY, 1980.

Freeman, C., and Gandy, M., Defense Logistics Agency, Command
Brief, Defense Logistics Agency Weapon Systems Support Office,
Mechanicsburg, PA, 1989.

Gansler, J. S., Affording Defense, MIT Press, Cambridge, MA,
1989.

Gates, W., Gambling and Life Insurance, lecture notes
presented at the Naval Postgraduate School, Monterey, CA, 10
April, 1992.

Gore, A., From Red Tape to Results, Creating a Government that
Works Better and Costs Less, Report of the National
Performance Review, Superintendent of Documents, Pittsburgh,
PA, 7 September 1993.

Gotthelf, P., "Technical Analysis Offers Another Way of
Looking at the Market", Energy in the News, pp. 12-15, Spring
1993.

Hart, J., "Buying Fuel for Defense," Army Logistician, pp. 33-

Bart, J., "The 0Oil Market and the US Defense Budget," Air
Force Journal of Logistics, pp. 8-11, Summer 1989.

Herman, R. J., Memorandum to the Chairman, Defense Science
Board, Subject: Report of the Defense Science Board (DSB)
Task Force on Defense Acquisition Reform, 30 June 1993.

Hochheiser, R. M., How to Work for a Jerk, Your Success is the
Best Revenge, Vintage Books, New York, NY, 1987.

Horwich, G. and Weimer, D. L., Oil Price Shocks, Market
Response, and Contingency Planning, American Enterprise
Institute for Public Policy Research, Washington, D.C., 1984.

ﬂouthakker, H. S., The World Price of 0Oil - A Medium-Term
Analysis, American Enterprise Institute for Public Policy
Research, Washington, D.C., 13 October 1976.

Lee, C., "Adversarial Nature of Government Contracting,"
Program Manager, pp. 29-33, March-April 1990.

173




Lee, C., "Contracting for Military Fuels: An Analysis of
Peacetime Supply Disruptions", Air Force Journal of Logistics,
pp. 25-40, Fall 1989.

Lee, C., "Government Contracting: A Game-Theoretic Analysis,"
Public Contract Law Journal, v. 19, pp. 382-392, Winter 1990.

Lee, C., Memorandum to DFSC-D/DD, Subject: Trip Report - 4
June Trip to Metallgesellschaft (MG) Offices in Forest Hills,
Maryland, 1992.

Lee, C., Memorandum to the Commander of DFSC, Subject:
Consideration of Market Price Fluctuations in the Procurement
of DFSC Product, 23 January 1992.

MacAvoy, P. W., Crude 0Oil Prices as Determined by OPEC and
Market Fundamentals, Ballinger Publishing Company, Cambridge,
MA, 1982.

McCormack, M. H., What They Don’t Teach You at Havard Business
School, Notes from a Street-Smart Executive, Bantam Books, New
York, NY, September 1984.

McNamara, R. S., Essence of Security, Harper and Row
Publishers, Inc., New York, NY, 1968.

Moran, T. H., Oil Prices and the Future of OPEC, Resources
for the Future, Inc., Washington, D.C., 1978.

National Defense Authorization Act of 1994, 1993.

Navy Energy and Natural Resources Research and Development
Office, Report TT-A-6054-79-403, Department of the Navy Energy
Fact Book, by Tetra Tech, Inc., May 1979.

New York Mercantile Exchange, New York Mercantile Exchange
Glossary, NYMEX, New York, NY, December 1992.

New York Mercantile Exchange, Managing Energy Price Risk: A
Seminar for Government Officials, Regulators, and Utility
Executives, NYMEX, New York, NY, 19-20 April 1993.

New York Mercantile Exchange, NYMEX, NYMEX Visitor
Presentation, New York, NY, 13 January 1993.

New York Mercantile Exchange, NYMEX Enerqgy Complex, NYMEX, New
York, NY, November 1992.

New York Mercantile Exchange, NYMEX Energy Options, Strategies
at a Glance, NYMEX, New York, NY, September 1992.

174




New York Mercantile Exchange, Petroleum Marketers Handbook,
NYMEX, New York, NY.

New York Mercantile Exchange, Risk Management - Is it Risky?,
NYMEX, Washington, D.C.

New York Mercantile Exchange, Safequards and Standards, NYMEX,
New York, NY, 22 March 1993.

Osborne, D. and Gaebler, T., Reinventing Government, How the
Entrepreneurial Spirit is Transforming the Public Sector,
Plume, New York, NY, 1992,

Perot, R., United We Stand, How We Can Take Back Our Country,
A Plan for the 21st Century, Byperion, New York, NY, 1992.

Peters, T. J., and Waterman, R. H. Jr., In Search of
Excellence, Lessons from America’s Best-Run Companies, Warner
Books, New York, NY, 1982.

Quick, W. H., "In Pursuit of Profits in the O0il Trading
Markets," Oil and Gas Journal, pp. 44-48, 9 November 1992.

Ridgeway, J., Who Owns the Earth, Collier Books, New York, NY,
1980.

Rifai, T., The Pricing of Crude 0Oil - Economic and Strategic
Guidelines for an International Energy Policy, Praeger
Publishers, New York, NY, 1975.

Robinson, J., Mills, G., and Bower, J. L., TFX: The
Commonality Decision, Case Study, FKennedy School of
Government, Harvard University, 1974.

Sharpe, W. F., Investments, 2nd ed., Prentice-Hall, Inc.,
Englewood Cliffs, NJ, 1981.

Stanley, D., Memorandum for the Record, DFSC-PPR, Subject:
Procurement Comments Regarding Hedging, 24 August 1993.

Verleger, P. K. Jr., 0Oil Markets in Turmoil - An Economic
Analysis, Ballinger Publishing Company, Cambridge, MA, 1982.

Wald, M. L., "Why Some 0il Prices Rise While Others Rise
Faster," The New York Times, p. E-7, 4 November 1990.

Yergin, D., The Prize - The Epic Quest for 0Oil, Money, and
Power, Simon and Schuster, New York, NY, 1992.

175




FUELS DIVISIONS

.~ CROUHD

1

TS R

FO

.e.mmw. 0 o
JLISAADA o

NJILOdS
33401
3104

TAID/TVIEQEL o
aog e
SYASYIAO «
OLLSANOG o

BNOLLVIS ¥
‘SJAVYI ‘SLEOd

SVHBYIAQ-.
JLLEANOCq

N011338
Vol

30)

P-

Al 57H04 GNNO¥D

1592,

176



kN

f|W|V|A|d|L|a|N|O|S|V|I|[[H|V|N|L

| £

OSSR » oo O s
0o vl
acare SINSMITINDIY JO NOISSIMENS

» woroxy (R
BRSO © oot

1IYAYR

v

4 NOIDT
GiYA 1204 0@
Z NOIDZH

L e et _
1 NOIDH [ s

§ NOIDEH

3 NOIDIY

VASTTY RS

:X2X

TIN@EHSS PZMWWMDUOM&
NOISIAIQ §TINd ANNOTD DILSTNOQ

g

E-

1992,

(DFSC,

177



R

TR

FISURVE K 29°C
NOITOR 2986
JLLSANOG 2IULO

n o'ss
9 Nopxs

c6 Ad
SNOILVLS ANV SdNV) ‘S1S0d JLLSANOA
NOISIAId STANS ANNOYD
LNIRTINO0Yd NNITTOULId IS4Ad

(DFSC, 1992, p. 32)

178




NOLLY1ROJdENVEL
ouear
30T9N1NT
AD¥aNZ
TDIINR0D
JANATAOTEDY

~~ 40 SINIR1INVIEQG

etLl o9e'e
Wy 099's
soat 004t

SNOLLVLS ANV ‘SdAVD ‘S1S0d JILSANOd

c6 Ad
"~ SNOISIAIQ STANA ANNOYD

(DFSC, 1992, p. 33)

179




OLTUTAY SNOILVOLAIGOR ANV RIJVELNOD TIV BIANTONI oo
SISYEJANd XONIDEIRS ONIGNTONI »

24 e 0% Lo Va0l

JUSNOA

14 2 ] o om GHHIO
L oot o 12 L |
a " | 14 L
| o ” ”T »
L3 m wm (1 4 §
o -] a e ’
o A -4 ™m s
6 L ] ] % 4
t »” [ e !

NGV VAV T NG avav s gg...wmog

as SENISNE TIVINS aQuvay SNOTIVO
6 Ad

mganznncuuwnuye¢‘apm<ﬁ¢nu.mcnmnrmnunnmmuuanvnu

1992, p. 34%)

(DFSC,

180




76 A4 - (SNOTIVD WE19)
(aaaavAY SNOTIVD §%0d JLLSEROA TVLOL 40 SOVINEOWED)
SNOLLVLS ‘SINVD ‘SLS0d JLLSENOA
: SYVHS daS/TIVNS

(DFSC, 1992, p. 35)

181




ST3J8vd NOITIIN 1€

- NOITIIN #°'188
VIAV ZONVY Naoa 1
SATYINNOCD 9T

SNOILVLS ANV SdAVD °‘SLSOd SVASYIAO
LNANIINO0dd KNTTOdLEAd ISdd

(DFSC, 1892, p. 36)

182




[l 4

NOITIIN 998
BNOl NOITTIX €T ‘TViOL

(azis 1LON) FLIDVEHINY SNOL JISIIN 000°S2 SILNINTAINDIY «

IVFOL WV X001
ANVREID NI SIJUOI ‘8N HJINOLSAD o

SVISHEAQ »

(NOLLONAOdd ILLSINOQ
.3.8 SNOL LUOHS NOITIIN 008 ¥IAAO)
dviX ¥38d SNOL I¥OHS NOITIIK €1 SININIVUINGAY

STLLIALL)V TVHIGEd X¥ ANV XIVIITIN X968 HANOLSND o

 J1ISEANOA o

c6 Ad .
AVdD04d TV0D

SNOILVLS ANV 'SdNVD ‘Slsod

(DFSC, 1992, p. 37)

183



(DFSC, 1992, p. 38)

184



APPENDIX B - SPECIALTY FUELS DIVISION

BYESYIAOQ o
OLLSANOQ o

SVYIASYIAAD »
OLLEANOA »

NOLLO3S
sSyDINNA

NOLLOES
INVId-OlLNI

NOISIAIQ STINd ALTVIOAdS

(DFSC, 1992, p. 39)

185




[ —STad NorTIIN ¥ -
NOITTIIN €'GT$ o
STIYINNOD S§ o
SNOLLVDOT 08 o

SVASTIAD

186

S1dd NOITIIN 96° o
NOITIIN 9°T¥§ o
SNOILVDOT 982

JILSAN0U

& a6 Ad
- INVId—OLNI LAVIIYIV

(DFSC, 1992, p. 40)




*

SLAOLUIV TYIDUIWNOO IV SLIVEINOD ANVId-OLNI

(DFSC, 1992, p. 41)

187




§74d@ NOITIIN 8E0° » S84 NOITIIR 20°2 o

e s NOITIIN 1468

STIMINAOD §

SNOLVO01 © o SNOLLVOOT 99
VCITAVAYY EVISUIRD TORTEVAVY JIISINOT

s, pp—— ———— et t—— —,

26 Ad
RVED0Ud SYIINNL S.dIHS

. Py

188




APPENDIX C - NATURAL GAS DIVISION
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APPENDIX D - SPECIALTY ACQUISITIONS DIVISION
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APPENDIX E - BULK FUELS DIVISION
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domgned m be proficabio in & declic'ng marker,
Az oxion with s bowcs sizike prics b soixd snd sae
wizhh 3 bigher ik price is boughe.

Gl - A meting © buy s Sores of apri.n COMIICT St 3
specitiod pdog, Oppostas of Ofcr.

Hnolr- Soheles Viadnd = Aa optien “sizing fommiy
nitiaily dusived Yy Yishor Blr=X 2! Mymn
Seboles for scurkics apdces sad b:zx acflacd by
Pinck for apticns on fuwes,

Zalor Boern ~ As essxxpies which .50 i oporzr-
! euz of Imuxpemsve, low-sces ooy that wva
igh proseaen ssles 2ecics, geoevel 7 ovar the
wipphooe, and pesibly fuse or mis ading iofo-
sarien w sslick graclly usopdi Soxsed
EwonzIe.

Pooh Tromeefer - | aouter of tido wi o Lrsaly
dedivaring S prohat,

Sou Sprend - As ayton ket e Lsgo ia which
ot a Sadll sxec and 2 heay wpucz aro osad-
Bubod fox & cekdoes peofie,. Opo sproad inchates

Ergeds - A mpid cod sherp pries doolizn,

Brentwron Potat - The mdertyig Fasrs price

bp.
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st which a given option seategy in noither prof-

ixabl; aor vaproSmuble, For call sptiona, it is tho
susike price pha the preminm. For put options, it
b the soike prico misge the premiem.

Scftieh Thernal Unit = The smount of bost
voquised %0 inceeasc the teuperaturc of & povnd
of waor 1° Fabecabrdt. A Bos i asod me u com-
mon messuse of bearing valwe for diffevent fuck.
Puces of dit¥erons fucks and their .nies of mersure
(dollers por basrol of areds, dofiars per wa of v,
coots pex gulioa of geacline, ccnte por theusand
cubic: st of nstwrnl gae) cons be casily comparcd
whex cxpremsed ss dollars and ocuts per railion
Bow

Sroker = 1) As individual who i puld 2 foc o cooe-
isvjon ior ecting as sn agont 1a muking contoects,
saiea, or parchesos. 2) A Floor Broker is a posson
who scoaally execetes trading ~wdery on the fioor
of en enchange. 3)Mmﬁme.

dhair ordexs In comeision bhouso offices. Sce also
Feoxres Commission Meschenr.

SEEAY - Bowcm scdismont and watcr, often found in
crade ofl end mmidusl find

Btu ~ Soe Bisish thomran] unie,

Bulge - A apid sdverxg n famarcs priors,

Bull - Ooe who saxicipstes sa incscaso la prico ar
volmilicy. Oppoulzs of & Boar.

Bull Spread - 1) Tho smslunuous perchesc end
sale of cwo fansves comcacos im the sace or olsted
comnedicies with the inssation of peolfislng fram &
fuc i prices boe st the same time Embiag the
possatial Joss i this expecasion is wiong. Tiis
cun be eocomplished by buying tho aemby daliv-
ory and sciling the defered. 7) A dolta-poitive
spdion posiion compused of beth Joog and short
options of the sumna typa, sicher calls or puts,
dosigeed o be peoltable in e sisiag merkcr. An
opsion wish s lower strikic prios s booglx wed coo
with ¢ highr siks proe s sald.

Susitsr C Fusl OF ~ (or bonkrring fuel) Foel used
for ships. Geneeslly scfirs 0 & No. 6 prade of

* sesidoul foed ol with e AP] gravicy sbowt 10.5%

Dwyer's Markst ~ A condition of he merket in

whick deere i an shundence of goods xreRable



g hewce buyers can offord t be seicaive s
ey O abic 50 vy o« loss than s poice thax bad
ponviouely proveiiml. Ses Soller’s .

oyl Hedpe - Ao nallod a koag “edgn. Buyleg
Sxvorea conmeac 8 Protoct agrist: puasible
ireseesed cuats of commodities die: wil be
urrded in the Smowe.

>

Loshadar Spvead - An optina ;xition -
rimod of the pexhase sod selc o tro optios cos-
umers of e eara typs tet hav (20 smo sl
prlces bue diffesca capition dezs. Also kvown
22 4 Hostacsmd, or T, Speesd.

Lol Optiom ~ Aa opuion thet gimam e boyer (hoid-
r) cho vight, bux sot the sbillgaiern, 0 buya
t5Tores conmgacy (e1wee o & lomg [rares position:)
ar 3 zpacified ioe wittin & specitiod poried of
rmn & axchenge fy 2 aso-doe omium pay-
samo. 5t obligezes the aclier (wrice:) of a» opdon w
sail 2ue undertyiog fomres cnatrs:2 (sagor o s
shur, facunce posision) 52 the desiz umed grios,
sl Koo opmion bo secrcised s 1t price,

iap ~ Awapply coneacs becwoes 3 bayor and scflex,
wivendvy the buryer b savd thet i will vt bavc
5wy snoeny 2hem 2 gven saodare 3 poice. T kie
type of ancenecs s enslogous 10 2 <1 eption.

Carrying Chergs ~ The meal ocot o snring 2 plryn-
o1 comerodiry over o padad of i . Ischydcs
mxcse charges, icswcance, bwore:, sad cppores-
a7 veey,

Loth Tommmondity » The sooal, 3 mival consenod-
27, Soawtizes callod ¢ Spor Cea: madicy o
HAuiouds,

Toeh Soee ~ Ths madkcs for s o commodicy
wherrd e aceel ployadosd pendece 2 sadcd.

LGptaed Beg ~ Ga gevmat o 3 o wall it
mneved i & Sows © the el o e well’s

Oeloray Mamber - A e of Ui sgriakiticy of
dizur] faed Diecsed Socd gomoraly b2 pesta
wazins memabor specificasion of 40. As » wesswe of
pafernncs, the SE3at auanbcr STrvee » skniw
paryes 9 dous s ot sumtc: of gackoe.

LFES ~ Cubic Soacx gor dey. Uewally coad w quantif;
tha com of By of 5 guo well o plpofine,

i¢MEY, December 1932, pp. 6-7)

CFTC = Sce Commaodiry Futueos Tisding
Comnmission.

Charting - The s of graphs and chera in ths
analysis of eaesiuoe bohevice, 30 a8 to plot words of
PUSs MevTERents, Svosge movemcnts of pdoe,
vuhame, and opea tntcacet, in the bope that such
Faphs snd chwstn will help one ™ saticipase xnd
puoit feom peico woada. Caoteasts wich
Fundsmeenmal Adalysis.

C# - Cox, Inssmsmcn, Froight. Teom soizms w s wlo
@ which the buyer agsees 1o pay u uniz price that
tactadas the free 0a board (°08; value s e post
of origin phas all costs of inserance sad tassposts-
ton. This type of tassaction difflors from & “deliv-
ceod” agreemant in thet i ls geseaity ex-duty,
exd the buycr acocpes the quantity aad qoslicy
st Uas kondiag port suther than pey on qualicy and
qeantky s dcvormoined st the enloading posc.
Risk and sitio aro nanufowed from the solier o
the buyer at tha londing pose, sithaegh the sallor
In abliged 10 guovide issrmnce in @ tessfendlo
palicy ut the dems of loading.

Ty Gute ~ Genoally sefess o the locmion ez which
g changzs owaecship o transportmion rowpeosi-
tilky from & pipeiine w s Jocal disuiinrdon compe-
2y or gao axilicy.

Chonn of Optivas - AN call opelons, or ol put
cpeisas, exasissble Sr the samc wndertylag
furuses contrece snd whick expive oa the semee
cxplatinn dasc,

Cluss of Servies - A wilivy’s seles casegorics suck
o sealdential, cosmmaniel, indostrisl, othez, and
wios fox susnle.

Cloam Carge ~ Rofined prodants mach es kerosrwe,
seling, homs hosging od, jet foel canied by
wnhes, burgos and ek aux. All cefined predhcos
amorgx bankor fssls, roeidul fisol oll, mepbuk xnd
calsc.

 “varing Momber - Cloming Mamburs of the
New York Mccamile Exchange sccope responsi.
hiliry fox all medcs cicascd thoough them, and
sharo socondary sespenaibiliey finr the Hepsldicy of
the Exchange’s closring opssstion. They cam
sccamissiens for choadug, their castoosen® orades,
sad eejoy specinl mmegin pivileges. Ovigianl -
i mquiromenty fw Claing Mambors sre lower

v



o lerzers of oot pozted with the doxoghouso
2 acigimed auercin for ozstomes aceez1 18 oy well a3
&y cheey own smdes. Chonriog Moo e 3 oo
X sainionorn capitul coquirerwet

Lisertpheare ~ An cibrgo-esn:: ol body
chagrd with the feaction of et 7 5o flasncial
toxgrivy of cach tade. Codes wn ° deaod” by
encurs of o doasioghonte acting «: the baver @
ull sfiars and e sclicr to all Daryor:,

Cinelmg Rzege - A rags of pooes &8 which tans.
w:Dors ok pace 2 the closing of 1 ke
barrleg 20d seiflog orders at the desag mighs
bavs baes Bliod o sery polaz withis: suxch o nge.

ool - A sapply consacy Sotweon & huyer and solf-
or of 1 conmmndity, whesolry the bovur b sssarcd
ot hao wrill mot buwe @ pry more iz st mei-
e prics, sod wheestyy e sclicr 2 sseucad of
sothriog somw edobegm paoc. Thes is anslogoos
& 22 cpeion fonoo, s Xaows s 2 1 soge Sewand,

Toorbiartion Uity ~ A aility wiioh povides
Lok gns wad clocare srvice.

Cramefueien ~ The fos charged by 2 furases beokcr
fx i smecricn of w seder.

Coomedeator Woune — Aa ergraduiicn thet wad =y
ol saljor fmams eod o008 contract
S crranaxt wooowsDs i scoees for @ oo,

LauRetssien Morehent ~ Ong v makes 2
ude, cichoe b snatey member of < cachange
or Ror 2 cecmenbror i, bot whe xskes te
ade in kis own nexco sad bocoene Jable e poincs.
pal to o ochar.

aermsitranat o Cwun Interest ~ The anmbcs
of spen o croemading copteacns fo which ea indi-
ridond o0 entixy i chiigesd @ the 2 chergo
Boox2a thet incliviAuel or eadiry Yz 26X yot cmdbe
mat offacrsiag wde or prochese, o eciad coowact
ediwery, ox, i e aess of opdices, «zcacieod the
spken,

Commecliey « As dsfmad by dhe CF | & spocifically
cornTeentrd gerioritans) ocavondic. 1, il acher
gooda md scdcios, axoepe codonw, £ 2 services,
dhghox aad lesoecas ba which conre:cs {or fecrs
dedevery avs pevsecdy, or o che feoirs oy e,
Seals

mmmm-

1974 %0 cegulatn furwa truding in all commedi-
ten. Tha crenerlmion i comprised of fivo commis
sionezs, ono of whom is designated ee dhainmen, )
~ppuincod by the Proskicat, mibjoct t Sonste oon-
Gomation. The CFTC b indopondont of the
Cxbioet dopameno,

Cantange Marioyt - A maricot situstian in which
pdose are bigher in the sucoecding defivory
months dum in the neawest delivery moath,
Opposisc of Reckwanfation.

Contirgeasy Ordys - An order which beoomes
sBactive auly wpos oo Adfilbmoot of somn coads-
ton in che aarketplace.

Contrest - 1) Ao of sefescace descrdbing 2 wait
of unding for 2 commo.tiry foxuee or option. 2) An
sgrocmcnt ® buy or il & epocificd commedhty,
dcmiling the amount and grade of the product and
the dame en which the conomee will metare end
beooeae dedivesshie,

Contrest Orade - That goade of peoduct eatsb-
lished in tho rules of « commodicy fotucs
cxchange s being sulmsbic for delivery agalasa
firuzes contyect.

Cantrast Monthe = Sos Dolivery Month.

Contrast Troding Velume - Deily tuding volama

Conwersion = A doka-scutral erhitrage tranmection
iwvolving s long fenres, & long pot option, and »
shaxt oull option, The put end cafl opdons have
@ same srike price xd semne expinton dewo.

Cwwer = T chos omt 8 chext fancs ox option poeldon.

Covered Yirtiing -~ The saio af aa option sgeio:
o0 cxiwiag position in the wndertylog Aenrs con-
osct. For camplo, short calll end Jong fetarze.

Crnek Sprends -~ The siushenecus purchesc o
ssic of credc agrinst the sslls or puschese of peod-
ucts. ‘Theso specad differendals which spresra
vofiming merging src nucually Quesod in doUars pes
beznl by converiag the peoduce prices sy dollen
per bassel and subomcring the crude pric: from the

Crude Ol ~ A reixmee of rydrocarbons thet cxists sy
s biquid in astexs! vadetgound tsexvoin end



tnid

rernsing Licuid of SCRGEPACTE Proesarns 50.o7 pasy-
g thevngh surface sepersring ficilzies. Cruds is
tho sow maeriel which @ refinod bn gasoiine,
Lawzing oil, jox: focd, gropme, petrochers: st acd
cches prodicts.

Colstn Foat = The mos comawm mcmas € Gw

volgano, soioning 0 the smount of gas oocded w
52 2 volwae of onc cubic oot 51 14.73 poade per
wjanms iach sheskow promurg sod §C° Furonheir
Caae cxhic fuog of matam] ges contuion, o syeage,
L7 Bems.

Ciarromt Delvary Wowth - The famszs scotact
which meres sod becemes delivenbie duzing
30 peoeesx ssoach o the monch clomst 1 dokie-
=ry. Alno calivd the Jpot Monzh.

ctden Gus - The smoant of g negaar2 ma
amorage poal x> safreis salliclkest preaccx: W

Dw'ﬁ*‘- The peuchasn snd ssie Gi i ocaes
Gt €2 epUcn wEant ot the wne dwy.
Oozine Tenk Tmgen Prics - (DTW) Ths poce,

unally of paoding, eficred by the xmjcis which 3

‘anded ead delivessd w the syviow suson oe a
LI¥ busie.

Dugron Day -~ A mussae of the soldness - the
wuscher (Monting degpoe dey) or i hewe {~uoling

dengron diy) bueed an cho sxvans 0 which tho daily

nen suxpamars Sl delow or dete above 65°
Fal )

Dativored - Ches smgacded m syoowymecs:s with
I3 i the isaianl cargo aade, b x-zxee af -

for froes the lsmor i & mumber of weys, Ceaaxally,

e safio’s duks e growscr fn » dalivesc:d taaeec-
“om beoucee the beyer puys on the bheek of lendod

sonliryfquandicy. Risk sod s s borss by de
wiiey enc] such thno m the commedicy, nxh
2, pussos Som shizhowd e the caccciing

Aucge o o Deper’y sbore butelistion. The seller

= mapemible S descanns dhemagh ousc:oru wed
swycoes of dl dutios. Asry io-emmit o

siom or lees of cxxgo b (e seller’s Sabdlic?, Ia dediv-

cood Gamsactiens tho dayor peys onfy for o quan-

«dxy ¢* ail scxoully seccived la scooge.
Dafieery = Ths trm hes distine: mesniog vheo
aecxd In consocdon with fotures cosere

NYMEX, December 1932,

pp-

Delivery gencrally refom w the chenging of ews-
crship or consrul of @ comemodity under specific
tzrma sed precaderes ossbilshed by te cxchangs
wpon which the cuotmet is oadedl. Typically,
cxxept for cncgy, the commadicy roaxs be placed
i sn approved warchouss, psocions macsls dopos-
mory or echer cosvuge facilizy, snd be inspected by
sppeoved pemormel, eftcr which the fecilicy issues
2 warchoase seccipe, shipping cenificato, duroand
cersificate or duc bitl, which becomes a wansfor-
sble dedivery insmument. Delivery of the kastre-
meat weily is preceded by & actice of iatontion
w delives. After seoeipt of the delivery insoumant,
the oow owacr typically can taks possesrion of tho
physical comencdiny, cea doliver the delivery
imstruancat ioso he fensses marker ln sdefaccion
of 2 shest perision, or o sail cthe delivery imstru-
mant 10 soather saarkce paticipant who csn nse it
fbr dulivery inte the (et madket in satiefiirion
of 24e short position er for cesh, ar can tako deliv-
wry of the pivysical hismecif

Tho peoceduse diffexs for energy contzaces. Boos
Bde buyws or sulless of the snderiying cacegy
commodity can stend for dulivery. i ¢ bayeror
sclicr sands for delivary, the contract Is hold
theough the ssmisstion of auding, ‘The beyer and
soller each Sie s sovios of insesc 0 ahue or ko
calivery with their wepeciive Cloading Menbors
whe Slo thoe: with the Exbangs. Buyors end
solicas are andomly mswbod by the Exclange.
‘The delivery psyment is beaod e L0 contoact's
el seudement prics.

OuBvery Manth - The month specified in s given

futuocs consrws for delivery of the scenal phrysical
opat oy cash comunodiry.

Oelivery Notles = A astios pasecared chrough en

cacheage’s costing howss byy s dosing mesnbor
soasunclag the harention & dalivor the acaual
comenodiry in mtichrtion of 8 contmece obligreicn.

Delivery Polntts} - Location(s) designesed by aa

oxbengs st which dolivery may be mude In fulfil-
et of seatoacs “oeTes.

Dultn = The sexalivicy of sa opdien’s wive toa
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changs i the prics of che enderying futwecs con-
tencx, slee seficered 90 s en egrion’s faturoe-oquive-
loet pusision. Deltms are pesitive for bultheh apdoa
posicions, or calle, end negative for basrish spdcn
1"

e —



Ptz of pack. Dekae of doop im-tho-money
cpitors we appeodmer-iy eqosl © onc; dedom of
55-o-nonery options we 8.5 sad dekas of decp
ccz-of <he-coowy eptices sppeosch 2ceo.

Dedte Homtonl Dpsend ~ A sprzad whore tho toosl
duzim posivien on the loog side sad de wal dela
an 2 sher side add v o sppuecinranly s,

Depectecy sr Yorvhauss fvesipt = A deco-
Dxesx issaed by 2 besk or wardhouss indicsting
wwsazhip of 1 commodicy saeed ba & bank dopos-
koy se warohoss, In the case of 30y commacdi-
of aaecip of sn spprepdace doposicery soccipe
ey off ounereer dualtyery.

Shomst el - Disglisse et ol ated in corpe
darpicon cugiaoe, & » similer © Some heutisg
o, Dut msat DR 8 entane cmbor spocificxrion
of 92 or mcea, Ses Cotenia,

CEPpvantade ~ Pice diffcronces boowean chuses,
gredes sad Incaziene of SfSres socks of the
enus corsmedkr,

Zirty Carpo ~ Those perzudoumn products which
bemvs dgnificss samoenes of e in ko,
Congily spgiios w orode ¢ ead sevidiel fe] od

Dicme:g « 1) A dowerwend sdfusumont i prios
sacd S delivery of socks of 8 consmadicy of
iaser then soareet pads sgeina s Brvises com-
T2 O Somomes wed we wfer te the price -
feveacse dornocs fxmecs of foocna dulivery
mayenie,

Tisadibete Fosl OR ~ Pasbucs of scfioecy distille-
o socsisens softnsed o s siddie datiiatos;
Rovmacne, dieel foul, and heme Soatiag oll.

irag 2het s, Soooenbelng wisther so o & sour or
PR

DATRTIDEIN ~ AD induecry wen sefonding 2 oo
axzeinl ol sond P opecione beyond e predkac-
i phaneg ol sfining sod cerhcring, snd oxzozd
e cenaratesion sad discBaton,

Ly Goo ~ Cen de does ot coatein Bqold
yocuroTme

e
B

INYMEX, December 1692,
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EP- sce Exchange of Futases for Physicels.
Bectronle Trader = A person who is ssthorized w0
entex or-dus for his swn acoouat eadfor for cus-
comeey’ aoceunts an the NYMEX AOCESS™ dlec-

ooric usding systen.

Ead-User ~ The ukimetc canmamer of pessolonm
prodaces or netcel pas; sast commonly eccrs to
large commoncial, mdwustrial, or ezilicy consumers.

Esrepean Optian ~ Aa optien thet ey be encr-
cisod snly on ity expimtien dete.

Enchangs Cortifiod Stesls ~ Swcks of com-
moditien heid in depesissrios or wacshowsss cerd-
Siod by sa Exrhangs sppsoved isspectiun suthos-
t7 = constibuing good delivery sgalast ¢ fumsos
comeracs posicion. Carsent seml cartified swocks we
coparond in the pross for oymry swportast com-
modizien sech as platixesn,

Exshange of Putwres for Cosh ~ A transsction
in which the buyer of ¢ assh commodicy tanefers
0 the selicy 2 caneapending smounnt of loag
futascs contracun, of soocives em the aollar & cor
sespanding smount of shoss fiutusce, a2 a price dt5-
fescnoe murwlly agrecd wpen. In this way, the
eppesize hedges in fasases of both partics we
cdosed ous sisnulamessly.

Exnshenge of Futuses for Physisals -~ A fuvsscs
conesecs peovhion inreiving aa sgrocamcre for
defivery of pirysical preduct thes doos Rot Rocem-
sarfly condorm w costece spocifications Lo oll
cxrmns fhomm one marhet partichpunt 10 sasther sod
& concumitant ssesssgtion of cqeal and opposien
futusen posiciens by the same participanss oz the
time of the agreanent.

Sxareles = Ths precams of convesting s options
contient lnes o fusens pasition.

Zagrvise Prion ~ The price st which tho wadartying
futwsce comeme will be bought or seld in the event
22 opcien Is cacecisnd. Alwo called the strihe price.

Explretion Duta ~ The dese and time efeer which
uading ln sptions semeiasscs, and aftor which <
contrana sights or obligations beoome noll and
vaid,

Extrinsis Voles - The smounz by which the pro-
mioes caonods its ieyiveic velve, Also known s
time waloe.

o e e o ———



F&Vﬂn- Theosetical vahae.

Foot Martesd ~ Traasactions ia the pi2 oz ring thar take
pleco In such vohone oad with seth ity et
pedoe repooes sso bohind with pdes gootstions, o
thoy insert “Fast® snd show & suegs o pricos.

Femdutouk - Tho rapply of crude off, axterel ges
tiquids, or asture] gxa 10 & mafinery of porvobemi-
cal phant or the supply of sorne rof 2od frsotion of
Intoenodiess producs to somc ouhe: masefscraring
procoss.

Femos ~ A long (ahor) sadedying po:idon togetier

" with s loug (shord) out-ef4he-monsy put snd &
short (long) out-of-the-money onll. All options
mu cxpive et tho ssme tie,

HA « Feccres Ladwstry Assaciaton. A national cot-
forpcoflk Sures indwstry sty sesociation tee
ropeasects the brokersge cosnrmizy an industry,
sogulvrory, policion] snd edeoetinn:! losoes.

¥l or Ml ~ An order which et be Alled Lmmed)-
zely, and in its ontirory. Failing e, the order
will bo canocled.

Raeasee - The meostre of the proportion of pum
ractl, vawally scefers 00 precious m:sals sech e
pledzon, pallsdizm, goid end skvez.

$iown Bercise —~ Udiiry sarvico which: zxsumos no
intarreption ensee if rosicential c:xtomon® wp-
ply is thaeatznod. Oppasiss of Ince-rupdblo
Service.

#rat Fistow Dwy - Tho fisst duy oz which the
Cheaing Howso sodfSos Clondag & lombers of
cefivory alloousions, Encvryy contzcts e only
o potioo dey.

facer « 1) The cusin teding sven of <3 arhango.

7) A oupply contyact beoween & buyer and selles of
 commodiry, whesetyy tho soflar i sssured thet he
will wecived s koxor somae miniorz 7 peice. This
ype of tooxsncx in anslogona & 2 pi:2 opdan.

Faue Brolur - An excbeage membor who exocates
awders t2 bury cx soll f-:ousce sud cpions in the
anding ting on the floor of & cooc:xCitics
oxckengo.

Foor Trader or Leeall ~ An cachecgr member
who czocucs orde to bay ar scll “atures sad
optans fbr hix own scoount.

(NYMEX, December 1992,

pp-.
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Feros Majoure « A standend dluise which indeond-
Fioe cither or bath pastics to a tansaction wheney-
er cvoots which the Exchasge decleses to be row-
sonsbly beyond tho control of clsher party ocour %o
peevent fulfillaece of the teems of the contract.

Ferwurd Contrast « A supp!y contract berwoen o
buyer end aciler, whasbry the bi-yer is obtigeced o
ke delivery and the scilor is obEgated to provide
defivery of « fixed smownt of 3 conmodicy ez s
peodeccrmined price on 8 spovificd futwse dats.,
Payment in full s dus & the time of, or following,
defivery, This diffiers from a futoses contract
whexe sctikcmcnt is caedo daity, resulting in partal
peymont ovor the Life of the contmes,

Fractionation - The prootas whereby satuncod
hydwmcerbons finm nansme! gas are sopsrated into
discince pares or “fHiactions™ such e propane,
butsne, cthane, etc.

Free an Beard F08) =~ A cmesction in which the
seller psovides ¢ commadicy af aa sgreed wnit
peics, 2 o specified Joading polne within & spec-
Bod pexiod; it s the responsibilicy of tho buyer w
soange for cxnaportation and tosucance.

Fusl OB - Refined petroloum produces uscd as a fec!
for horne beatiag sad indunrisl and wilicy bolloa.
Fael ail i1 divaded inzo cwo booad casegation, disdl-
latc fuct, oil, s3eo krows s No. 2 foel, geeoil or
diowed fiook; and residuel fucl ofl, aleo knowa s
Nao. 6 fuel, or ouside the Unisod Searcs, juee ss
focl ol No. 2 flsal s » lght oil vscd for bome
heuting, in compresalon ignition angines xad in
light induaerial spplications. No. 6 oil is & besvy
fae] used in terge comevercial, loduserat and clco-
tric urilicy boilom.

Fundemented Analysls « The smdy of portinent
supply end domend factors which ifioence the
spodific poe behaviot of comenadities. Soc 1l
‘Tochaioal Analyals.

Pumgihle - [arcrchangeoblo, Preducts which cm be
substicuted for purposes of shipment ar storege.

Fetwree Contrast ~ A npply contrect borweon &
uryer and sslior, wheseby the buyer s obligated to
talee dolivery and the selier Is obligacod to provide
* dedivery of a fined smoont of & commodicy st &
prodosoniacd prive at ¢ specifiod loostion.
Futurcs contzacts seo tnded exciusively on rogo-

1
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Jetod e2changes and w20 scetlod delly besed oo
thoir cxnreat valuo ia the markerplace,

Futures Commisulon Morchent - An FCM i
the only inCastry participant who receives, han-
dics md maneges custemery' funds, coargin pay-
me26 and comeiselon chagges, He b 3ls0 ecspon-
tiblo foe confionstion of owtlc shps, customer
wateenoats, ead gosraatecs,

Futores-equivalent - A corm fiogucs:y used with
sclerence to speculative pordon Rt for optionw
on funwes contoem. The fumres-equivaless of an
opzion position s the number of opticas muld-
plicd by the previcws diy’s ek facery o deles for
the r;~0n sexics. For example, 10 deop out-of-
tha moncy options with a dek facvor ¢ 0.20 wonkd
te corsidensd 2 fontres-oquivsient cortrarts. The
delts or riak factors used for this purpces in the
samc a¢ thax used in doha-besed mergining snd
sk enrlysis sysecins.

@-ﬂn- The sensitvity of an optica’s dclta
to changes in the prico of the andevlyicg focurs
coatract.

Gurell = Eumpesn desigeasion for No. 2 hoating ol
sod diewcl fonl.

Brmelina, atrelight ey — Aleo known @9 aw
gascline. Gasoline which fs obtained dixctly fom
crudo ofl by fimctional distiliedion. Sazizie-run
gawoling geocally maust bo apgraded o mecx
aarvaor octex facd spacifioations.

Gucd 8l Cancelded ~ Ao ordks w be bcid by s beo-
ker uatil it can b filled or until cancelod.

MM- A stampord impeossion oo 1 surface
cf a pencions mese] ber that Indicstes 0 producer,
seslal eeenber, woight snd poety of momi content.

Huatheg OB = No. 2 fisdd of, 2 distlisen fised ol ueed
cithor £z domncetic bontisg or ln modecate capaci-
©y comuserciel-bnduorda) burnem.

Hzoury Crode - Crous oll with s bigh spocific gravi-
ry uxd o Jow AP] greviy due 1o the presence of 8
high peopaction of hewry bydeocarbor Grectionm.

Hrdge » Tho inirktios of a position ia & Sstures or
optiona mexkoe that e teaded 28 2 teimponry
sabeiruez fox the seic of purchess of t: sctued

i

"(NYMEX, December 1992, pp. 16-17;
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commmodity. The sale of futures contraons in antici-
pation of futuce sules of cash commodities a8 & pro-
cootion sgeinst posaldic pdoe declines, or the pus-
cheos of fonwes contraces (n ergicipetion of fuare
purchescs of cash commodities as a protoction
sgeiax the possibilicy of incrossing costs.

Hedger ~ A treder wha mtors the markee with the
wpecific inteat of prorecting an existing or sntic-
pated physical merket exposare from uncxpected
or sdvene prico floctustions.

Hadge Ratio ~ 1) Ratio of the velue of futures con-
tunces purcimsnd or sold 0o the valuc of the cash
commodity being bedged, s compution aoccs-
sry 1 painimbeo besia risk. 2) Tho mtio, doter-
minod by an aptioa's delea, of futunsy 10 opticns
voquired 2o catabilish & risklom position. For cm-
pie, 4 $1/berrel chango in the undedying fotures
prize ieads 0o & $0.25/bsrvel chengs: in the option
premium, the hadgn mtio is 4 (four nptions for
cach funwes contace).

Histericel Velatiility ~ The susualized standerd
daviation of percene changes in futures prioes over
1 specific peviod. Ik is an indicadon of past woletili-
1y in che merketplace.

Vaotrontal Bpenad — Calendur or tine spread.

Hydrooarbons - Orgaric chomical compounds coo-
taining krydrogon snd carbon svoms. They form
the basie of all pecrolonm prodoczs,

In—ﬁhuu- An order which: oumt be
filled immadistaly o be canccled. 10C orders
nood not be filled In cheir entiresy.

implied Volatiiity - A mosusment of the mer-
ket’s cxpected prioe resgo of the nnderlying com-
modity fotures hased on the macket-<mded opdon
promiama.

indbe-Monsy ~ Anoption that can be cxeecimod
1nd immodiacely closed out sgainet the wndedying
markes for & cash csedit. The eptioa is in-the-
moucy i the undestying futuires price is shove s
call option's striko prioe, or bolow & put option’s
strike price.

independent - Tora penenily spplios @ & oow-
inregraced oll or patursl ges compeayy, wnally
sctive in only ooe or feo seotors of the tndustry.
An indepondent marketes buys potroleum peod-

”



wiz e malor o tndopendent roflnem and
oscdin thoon endor iy owa beznd aems or buys

sl ges Soan poodovo oud sesslls it Thesp oz

aloo lndepeadenns which ore erthr coloaivaly
clidrar b oll on gag produrstion or ity
legntfon - Ao tha deacribest tdegree ba
ead 1o which ens givea company perndipatss i
&l pheecs of the pooslcem ndosay.
czpoets wed perina intrreptics oo abort axics,
govzmily ia peelr-iced vednds, in coder © moce
s desgnd by Gom sorrics castowens, Lavep: -
Bola sor: oz custamers uanlly pay o lower raze
g Seva sarvice customens, Opposlite of Firm
Serden,

o desds YValkee ~ Ths amoune by which oo opuic:
b n<bo-owoggy, A cption which @ nocin tho
wenny ke oo faciai vaioo. Por aalis, lardnsic
vl acezle dhee difmncy bovwssa the uadarf;-
ing foturm prico mad the optica'y stiile pidoc.
Py pat, inttimeis vilue sgede the opton's sl
viloe i never ks vhaa sero

& rodrsiny Brolme —- A S engaged in solicizis g
¥ i sropting ceders for tha puscheas or salo of
exy oxmaedivy fur futime delivery.

Govried flovkst - A Sseoome muukes b sadd o b
irreisod when dlacer contrsct mogths &0 sall
<3 8 diwrruizr tn seedy coacect eooprky; 2lso
Ezoan s backownrdation,

briadiie Segepdy « Uncoumxad seacka of a com-
madiey in che henes of wholcealoes, manufocrs::
e2d prcduoens which mean be identified soc-
ey, soads ouerlde commencisl channels bat
e doaly evallabic @ the moorker.

Yo-copd Tronsley - Anmmymd
ngdmuﬁammudmumw

‘Eﬁjﬁ«ﬁ gl ~ sxmauscrpe; kigh-quality koweac::
terdact s peisandly s fiaed fox cummersiel
ededer sad torbamp elursl engings.

Jollsar = A pidBoren, 4 peckos plber, for
cremgde, sulghe bury Bom rafioon sad woskd
2308 @ ol Cnincee O CoRmRINCT

(HYMEX, December 1992, pp.

P St -

i Pries « ‘[he sctusl deliveced cost of ofl
tn a refines, taking o sccownt sl coses frans pro-
duction or puschess to the roliasy.

Lsat Trding Dey - The final treding dey for a par-
ticular delivery month fistiees contract or option
contrece. Any funurcs conemcss kit apea followlag
this semion must be secded by delivery.

Liftieg - Recfers o0 unkes sad barges loading car-
goes of petsaloum st ¢ tormringl or easshipmont
point. .

Ligiht Cnudo = Cruds cil wish a Jow spacific gowity
and bigh AP( graviry duo 1o the peeconce of s high
propordon of Hghe bydrocssban fmcdens.

Ligiet Bwada ~ “The mase velsdie producs of poorols-
um rfining. such ss botse, propanc, cthane,

L3mit ~ ‘Tho maximmm deily aliowsble smouat o
funiros price may sdvance ar docline in any ono
day’s tradiog session.

Lamit OvGer = A coatingent order for ss option or
funares usdc specilyiag a cerain mexicinm (or
minienon) peics, beyoad which the order (buy or
sci) s not o be exocessd.

Ligusfied Netirel Gas (LNG) - Nnnlp
‘which s bosn made Bquid by reducing izs sown-
pexatasc 0o mious 258° Pabrenbcit st steosphoric
prossure. [t volume ja 17600 of g3 in v=por fosm.

Licaefiod Petreloum Gas PS8 ~ Propans,
trezne, or propsac-bunnc meixrures dertved flom
crude ail sofiaing or sl pe fiactionation. For
ccxvenienoe of wassponation, those geses ere liq-
uofiad threogh peessusizarion.

Licmidetion ~ The dosing cue of fornres snd
cpdoos pesidoos.

Lizaddity = A market is said 10 be “liqad™ when
it bes @ igh levdd of tading sctivity end open
inwost

Lpao! Distvibutien Company BDCY = Compsay
Uext disyitasee natural gas peicoerily tw ond-asecs.
A g utibiey.

Loched Markot - A merke: whees prdoss heve
scachod theit daBy tediag Eenie sod mading cen
- oty bo conducsed st thes prics er privas which o
cloare (a the provioos settiamnont pooe.
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Ling = 1) The makes posision of a Futures ¢ oot
buyer whose puxchese obligazes him co xecope
Selivery ealsss be hiquidmes bis cooner vich wo
cifpcttiag sale. 2) Our who bea boughs ¢ Voravea
coomract to catablich 8 skt position. 3) Iodic
opzlons earkes, puedrcn of dhe buyeref s el or
%t eption coanacr Oppesinse of Shoxt.

L2z Vodge » Paxbeac of fonxes egaing o
Buziro marker price pachesn or fixed poce Coe-
wixd sele of 4 crsh ousrs ity o proseer 17 inse
Fea 3

Lung o Baals - A person or Rrm that has Boughe
the spoe comtaadiny aad hedsed wizh a 22ic of
firaczn s seid w0 bo Jong tho basis,

io2 = Azy dofinite quantcy of = funares commcdity of
zuiiorn greds; the sanderd snic of oedicy,

ggﬂ..@éjm- A wzn beadly epplied 1 oo orziian-
daxzd il comypenies which by virnse of sz, 070, or
dogres of hacgrarion, e smong the pro-erizont
sompnics @ the insormaticond pesvlowrs L:urty.

Tierphs » Tho st of musey or collatonl dozosit-
od lry 2 cosenszer with his beokes, or depesiced by o
Soolese with &« Cleedng Mrmber, or by s Clowing
Momnber widh the Cloarmghouse, for the pur-osa of
iomrriag the besdier of Qloareghouss st
"sdvtio grieD OvEERS 00 open famoes costacn.
Tho megia ie ace peztiel prymons on a poxc:2:a. 1)
Inizhd Magin is the misirman doposic per cooitzact
coepizod by the brokor when 2 Saares posdtica s
spemod. Z) Mainconance Mergia i & som whi-h
wmmae be mmiarined oo depoale et all thnes. I tho
qqolry in o cunceress” sccownt deope to, ex uxiitor,
tha: kevel decarsp of an sdvernse pokon woymm o,
e beoloer aveer ias » margin call w roeee S
casiery’ egriry. Macing aro set by the R hoage
esd on ke eoalyrls of poos gk volilicy o tic
ooy of the e, Sen Versticn Mergin.

Horpk Cafl = A dansed oy widizionsl marg: .
funts when figores pricos move sdvams w = wrad-
’s poaithon, or if enargis mxpalcreaents are
wczomed. Buyan of optiors sso not eabloct o
axergin calla, :

Eerieyt Corroetion o In technicsl snalysis, 2 unall
revenmd tn prices followtiog a dgn'ficens treneg
pedad.

(HYMEX, December 19%2, pp.

[ Rardaet Madxr - An kdcpon. 'on ~reder or rading
ficon which is pacpascd w buy aud soll futurcs o
options concacts ia & drsignetod madket. Maskee
soakers provido & owa-sidod (bid snd »sk) markec
and gremsur hquidiry.

Wariast Qrdee = An cedor to bo Fllod inmediately
= the coyvent markot price,

Sdsudmamm Pries Fucoeetion = A commodity
cxchange's stundesdined maxiznan limits for finc-
auations ia futeros prices during 22y oov usding
®oEmon. .

2321 ~ Thousand cubic foct.

Biddie Dlstillate - Hydrocsrbons st are in the
so-called “reiddle boiling snge” of refinery disdl-
rrosonn,

Minkrem Price Fiastustion = Migimm ysit by
which a fiscwees price or xn option premhwn csn
fhactumee per tade.

NSty ~ Ococ milkon Betish thormel uaits, one
deknherm. Appeosicaessly equal %0 & thousend
cobic foct (Mcf) of oatiral ges.

Moges - lndustry sieng for motoy gesoline.

Motor Gacelino ~ A compicx mixturs of sbuively
voladlo bydrocarbone, with or wichour sewll ques-
tities of acdditives, that have been blanded o form
& fuel suitable for ves m spark-igniticn cogincs.

oter ON -~ Raofined lubricating o, weually contain-
ing sddicives, necd e insesan! combustion
cagiace,

Ndnu- A Jong (short) markoe position takkea
withaut havisg sa offsctring short (loug) posidon.
A aader who eaccencs ene side of 1 spread I ssid
o be ushed unell be cucrutcs the other side.

Raphthe -~ A volsils, colorioss product of petoloum
Gldilation. Used primerdly as a peint solvant, clean-
ing flaid, sad blendeoack in gucling peoduction.

Naphthense — One of the three beaic rydrocarbon
chagrificasion: fumd nencally lo orede oil.
Naphthcnrs src widely usod a3 peoochenical
feodetocia.

Nationsl Fetires Assesiation = Trade sssocie-

tiom witich prosmudgmcs ruics of conduct and medi-
stes duputes etweon cosomen sod brokers,

b
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Fiaoml Gag - A namally cocuning ebauso of
hydroearton wnd pon-brypdrootcbon gracs found &
porots euck for-pations. Ity peincipal componcat b
ransheng .

Foz vmrad @an Liqul fa (FRM) ~ A gencnd comy o
2!l liculd peoducts oepaneced from nacasal ges in »
gas peotcaaing plans, INGLs indods peopeae,
Yut-un, colvene, xed oansmal gessBoo

PEsioanid =~ Ladumry tenm refooiog o tho act PO
o2 of product offered cn a deliveved or CIF besi:.
T b dhocdved by subomcting ofl cesn of shlpaoat
from che Mnded prce.

et Positlan - “TY 3 dffescnce beoreen an Indivks-
ua) of firm's open Jong contces and opoa shoct
contmaces In ey ono cosmodizy.

B3z atymd Bprond -« Asothor csaeo v & Gola neratr
specad. Hvwede sy tleo be kit noutal, wheso ti:
otz nusnber ¢F lomg ueatraos sed tho wial men-
bee of short contoacen of the R vype sue appaoc-
maecly ool

Fleintned Prlse — The docderod peico B a futarss
moath eomedaes seod in place of a closleg pdoc

whon 00 recwy txding bas elen pleoo ba dhet pe-

touler dolivexy mench; asoslly e svosego of the
bid and scieod prices,

Pepacoooioted Gos » Natutel g9 ko 8 roscsvol
widch oonealma oo cevide el

FEVIREN ADTAUE™ - NYMEXAOCEST lean
{nzesuorh-o dote coemenications actwoek for
forens ard options coaomcn offeved by v New
Yol poscantilc Zachange foe ovornight tracing,
MNYUEX providon the ueer with the oqalpmon,
witware and services. ACOERS stands for
Amoricen Compoucined Commodiry Rechengs
Bystom and Qorviens.

@mMﬂ- A weszoxs of the vorivmec:
of nsacll 080 pee-igaine er kaock whan bamed i~
a0 |ascros) combention cogloe.

Cilor - A cxdon 0 il o fucmsos of cprica conmact
= & specifiod pros. Oppostz of Bid.

Gtiant - A uzsesetion which lcquiderns or clomes o
e oo conwact pasdion. 10 spresd poskioa, oo

 aixr offieots the arbor wikhout Gqmicecisg the

(RYMEX, December 1992,

Pp.

cordee posizhan, Dlsk Js coduced when o side off.
veca thae ecber

Orribums Asoount ~ As) scoomer ravyicd by ane
furon comeolesion mevches with enother i
which the teasectiens of twe or moms poawes
soo cormbined osther them desigaatod scpacancly
sad the idcaivy of the bedividal scosanss s et
dudosed.

One Czaoale the Other ~ Two caden ssbaited
shmeitaacourly, cithor of which sy bo filled. i
ono oedes §s filted, the othey Is consideosed w be
cxncelod.

Opon intarnst ay Cormitraent - The azmocy of
opoa of curmsnding owrmares for which e individ-
ual o¢ cotity is ebligeed 10 the Exchenge boosmee
the: individual or cotity hes ant yet naadn s offace-
ting mle or parchees, sn actw] conmoect dolivary, ec,
in the cess of aptiens, cxsvcined the opeloa.

Opam Ovder = A restiag ssder thet s gr0od waedl
aancrled.

Open Owtery - A method of public smoion for
toaking verbel bids sad offon for coneeacts in the
tradiog pies or sings «f commodity cacharges.

Opaning Priee = Tho pdc fur 8 given Azt con-
=0dicy that js gecaanseed by tdiag thexegh open
ouzry Uutlag the opening mage of wading cn 2

Option ~ A contsent which gives the holder tha right,
but mot the obligation, w0 puachee or wo soll the
endadtyiag futvcs comsrace ot & spexifiod price
within « specified pedod of ime i suchangs o o
sov-time prossinm peyacat. The vontect sl
obliges tho welsas, who secelveu the premium, ©
mest thass obllpaticos.

Ovigined iSargin « The initil depanit of fyeds, »
good hith megice, nt tho cutest of tafing ¢
Astwsne contesct in order 30 Jeenentos falfilkmens
of ks obiigatices. Alve known op Suidal Maggin.

Out-ofthedlionsy ~ Anaptien which bas no
tnceloslo velwe. Far calla, sn eptios whove eveche
price ks abov s she smdest prive of ha vadedying
ficnre. For pus, ea option whose emsecies prics
belaw the fatuee poloa,

OCvarbooght = A sechaioal phaics thac the rmdex
poioc hue rlean w0 reoply sad %00 Bt in eslntion
% vedelylng fvedomcacs! facaoes,

n
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Qrovsadl « A tocdurical opinion that 19 okl
fehs has dockaed w00 srocpd 7 and ¥00 Seot ka rele-
tim o vadodying fondagcs.al facten,

Overonriia - The miting of mww eptone the ona
cxpeats 1 bavo excrchaod, Crll options wrv over-
wrksta becsume the weiter oo xxders the wndadyiag
oresvalund. Pu optiens eso svorendaes because
thie undertyling Is considered vodervatood

WQWWv- Petvolowa Admi ziseoxtion fx
Defoase Disrdce. The Uaitod Sasecn e dividind
lago five dietinct evadctiag r3ions ba which proea
anght diffcr dos to vaciksions in che supply or
domand,

Faznr Barrels = A trmn omd 1 doacte tsde in
won-piryeice] ol (Tumuncs, fia-rands, swage, c)
meckes which give a bryer o udler the right o e
conzin quantity cod quality ¢ crada of) e refiacd
peoducss &t e fiere dose, but nov 0o siry spedific
preical ko

Par ar Reala Grade - The gruds or graden spexi-
flo fn a given foroves contrece fox dstivery, A
congamet My pormit substitnsicns & and devie-
tioos from the par guado sabioct o epecificd pro-
mizas o disoonsts.

Patrocisoniosl ~ An iotcemeriisne chembcal
derivod Boca pocrolens, bycoarbon liquida, or
catieal gao, suoch a0 ecirylane, poopplone, benmona,
winene, sod xykeoe.

Fotraleam ~ A peacrio neme for hydexxrbons,
including crudo ofl, rumml s Liqride, rafinad,
nod groduce desivetives,

Pt Ry = The thek to a trader who bes wid s
option thet, & explosdon, bas a scdie peoo ldont-
cod oo, o7 plared to, tho uadcdying fanwes poce,
Ko chin oo, thas tredor 1ill nor know wiether b
will ba rormelond to s 1< cpelons ohligations.

Fiooling ~ A plps dirongh which oll or setun) gee b '
pumped botwosn two polats, eiches oo o
aoahase,

Fit o Bireg ~ The place oo du: Coor of en exchengn !
wieso 8 conxaodity fistuecs 7 options contrac i
toadod by opon ewstexy.

Pefid or ToaM = Tho enelisse (sanctary unis of
vhange bn o futuros proo ex oo option preredum,

T .
7
RNYMEX, Decembexr 1992, pp. 24-2Y5)

DA

Poeltion ~ Tho oxx sl of o ad’s open 7 meracm,
ciiher long oc shom, bn 8 pueicabe emtertyng
commndicy.

Fontlen Liemit - For e siagle snder or Som, B
weximearn sumbey of dliowsbly spma esatmen
wich tha mzne wndedlying cowsmdiey.

Pouted Pries ~ T prion smn sefiners will oy S
cruds of & crmain APY puvicy fors o pamicaie:
ek ot arca.

Pour Palat = A compoates 5° F shrenbais bighes
thaa tho sempocstes et which awdc o ors
refiacd product sicps Dewing,

Prowmisces — 1) The peics or ceet of 2 aption dcter-
nvdaed competisively by beyers ws! sclbas i cpea
socry tmding on the axchangy tuding Cow.

) As uprawed adjuermcac In price cDowed for
dalivery of a commeadicy of kghcr grade sgeinec &
fAcwren contrace.

Prios Disasvery = Thn exavex of cmbing ez
visibie aodd soadily sveilsbde 0 thn pubdic.

Prfrroary Stweion - Seschks of crarie o o mefied
poodaces bekd in soooags o hesion, sofmecs, cans-
ol ges processlag pla, pipalines, tnkfarn, wd
bulk ttvmisals chet cun ocs ot kosat S0,000 boxed:
of v ned produces.

Procsesing Flsnt - Pl which apamas swemml
o leo mothens sad) the vacnos safvoar greee (a.g.
peopane, butane, echase).

Prowpt Rervel ~ Prodect which will move o
bocome svellebio whitie theoe o four dirys.

Fropane ~ A natasel hydrsoarbon soswriag @ 2
pascous soare wader aocxml saespbeds groeser
20 g, 3010, however, propass i seuly i
usfiod hoough pressuctamlon for Caasparotion
ond cromgn. Propenc is pcieserly woed for nonsl
beating end cooudng and e & fact goe Io sccas 30¢
sorvicad by setuc! gro satins ead 4 ¢ presciomd
ol food mock,

FoanpOver = Aa iatm, o imtes-fcicy xoswlor, Far
cxmpin, whon cos pipulioe pusps axc’s ol %
eciacd produccs Bom ke sake or cesdeiiwe Szre
the satalias or seeengo mak of Gre wcolving
pipelinn.

Put Opthen ~ Az sption which yives the Doy, ar
hokdoe, the righe, bus not the edigwion, 1 sl »



flansea coazract s @ spucific pidoe with. 3 @ speciGe
period of demo la exchesys for o cmo-cloe precnl-
orp payrxar. It obligeera tho reller, of serlece, of
o oprlom o buy tho wduslying fatuc:s cozkry
st the donignanad prios, shoeld sn option be exxer-
carod et thex poce. See Call Opsion.
el
E;r:ﬁ?&( Prios « Price charged by o sup; i a
camtorzey Qg Uerys tenspare ok fois oz ¢ wennd-
ad, 6a s FOS bess,
iy = Ansdvenulag pooo ssovorsens & owing a
dotiino in n merker
Brage - Tho difexenca batweon tha bip et ad
oot peloes reoceded dusing @ given conileg
pertod,

Qiito Bryend » Awy sprew whes: tha cisaber of
s g mezlet coraces aod the aumbor of abxat
caaiet contnary ets anvyal.

e a3 st artes ~ A comgreay that 208 a3 &
whekaalov of gusoling, heatley off or o1hee prot-
ucts witeds epenaics ks cos rafieary; croy sho
roud] end Gey wisitome] suppics o s ppicoac
2 own e lfiniog curpar.

[llizary - A plexd werd w separate dic § 51038 oo
postry preeen fn crude of ead cosvest ther law
endene producs or Krodseocks for ockicr maxnntao-
LT prootETe.

i wveibng Pvoosas - 1be s of brei sod cats-
tyzes vo effcax the reerrengement of roside bydro-
cxboa cuolocu’on withoue akering thei: compoat-
tan eppeocichilly; for cxrugple, the eacs. snica of
Lowr-cam e raziahes of geoliass e bigh-ocens
nemaker prodooes.

Ry upvtadely Pacithxn ~ The sumbec o futzses
o woy, 8 deoomminod bry the Recke:ge or 1tbo
CFIC, abowe which » custexnet swoat L idostifiod
dally co tho XKachange end to ¢y CFTC whh
tcgard t s o of bis posidon by cocssedicy, by
deXwey mooth sad by purposo of tho cading.

iz =!uwnad Mol OR - Howwy fucl off poociacnd fom
th vesices b deo factlened di-<liatizn reoores
outher thao from th E.tillod Bextiooy.

). slonee - Opposhe of Beppoet.
vaalabng o bo cxmouad

&3

(HYMEX, December (992,

P .

26-207)

Bclowver -~ A speciel fonmes amdfle cading proce-
duse iwvedving the shik of cus mouth of & soedde
into enother futrme soath whilc meicainiey de
othwr contrex moat’s of Gy ecigiesl spesed post-
tiom. The sbifk can uke phace in sither dae Joog or
thort susddic mooch,

Reund Let ~ A guinticy of o comxuadicy cual in
size o e asoxspending ferarcs coatucs Fx the
commaodicy, st dissingrished Gons 8 job Iee, whach
@y bo uges or smallur thas the comraect.

Rowndtarn ~ ‘The compiction of bodk 2 puacheso
and slc of 8 conmedky fstuace concrace.

sw.- A spoculeor on s ading fioos of s
cxrhange who beys sad sells espidly, with samll
£r 2tx ou losses, bol Sia 7 his pasinices Far coly ¢
rbect thue during & vud'ag scrsise. Typieally s
scilper will soand eeady 10 ey s e feactien bolew
tho fart sramsscalon pooe cod w sl of ¢ facrion
8w, v croating sterhet Bpuddicy.

Sallar’s Murket ~ A condisien of the saarket in
which shees je 8 scasizy of goods svailable sad
beoow vellcor can obteln betsor conditlens of sbe
or bigher pricos. Sas Baryec’s Mucksee.

Bolling Hedge (or Shost Hedge) - Suling
fhaoseos conraces s psounce sgaiast possidia
douroesed prices of comnedicise. Ao ses
Hedging

Sondel Replretion - Optcss on the sme vedat~
log fusaccs omarract which expin i s then
ono axonth. NYMEKX pleclosian optioms beree serind
cxphotion.

Darles ~ AL epdans of the same clase which shesc 2
conmtson striko price.

Betthonsoni or Datsling Priso - Tha price eseed>-
tubhed by the Exnchangn Sosbonent Oomoritone =
o cleso of cach tading seesion s the sifvinl
50 20 b3 weed by the Clcardughowee In dcws-
mnining net puing or Joases, ceacgic eugalacsnencs,
ond vhe naxt dey's price ok, The toem “secie-
ot prios® is efiam woed 25 an sppeesiamasy
squivelent 10 the soree “chasleg puen.” Tha chme
in fosunce trading scfere e & bulef pldnd ot the end
‘of the dry, dutiag which cunvacthens Sequonty
o't plece quichly and ot 2 mage of prives baxs-
Sexly befre the bl Therrfeec, thom Soguose

Py



ly L £o onc closdng poice, bt @ mags of jice
"The ectriement proc W the Closing 1ico f thorm is
only o closing peboc. Whea thero is o clostag
renge, it by dertved by cokoubeting the weigheod
r.rocogo of pricos dusing thas pestod.

Srart - 1) Tho somdu positon of a ficizza cootract
ax i wrhovo selo abligaes him eo detiver the com-
maxdity unkes be liquidaccs hie conixct by ma off-
ect:log pachesc. 2) A ceder whooe rioz position in
the fucuzes madict shows en eaoes of opon selcs
aver epea purchases, 3) The holdor of o« shat
positica. 4) Ia tho opticus gardkct, (Lo position of

~ the sclicr of a c2B or & put option. Thx short in thn
optior:s 1kt is cldiged to taka & foticos pasizion
if bo {1 essigned for exercisc. Oppoeitc of Loog,

(ileprd Bxifing ~ Belling s contumce wit's tho idea of
daliveriag or of buying w offect k &t @ laver date.

{5070 tho Bunsle ~ The puschese of e we e
hedge aguinst a conmnitmens to sel! i the cesh ar
spot rmadkets, Soc Hedging.

Lo or Swoot Cnuds — Industry toomma which
doaoe the selative degroe of 8 ghvea crude al's
sulfur contenr. Scur cruds reffers so thoes crudes
with & coenpusatively kigh selfur corcsnr, Q3% by
woigh t and aboves seoot refaom © those cudcs
with extfur contont of bess then Q5%

£25ur Gz =~ Nacura! gus found widh » suficlaady
high quapsicy of swdfus 0o requlre pesifylag odor 1o
thipmcik or vare.

¢ oonlifioatiome 1) Contzact torms spocliied by the
Exchange. 2) Tom ecfoming to the propection of 8
givon arode oll o refli-sd potrobours produrt,
which sre "speolfied” slooe thoy aftcn vary eidat
croa withia the same gade of poadk:t, In the ooc-
mal peacess of segodiation, seller will guamotce
Loyor ihat cho prodoct or crade to Be sold will
snect gonain cpoodfied limty, Geneszly, tho mejor
peopertios of oll that sre guasantood cic AP] gravi-
ty; unlur; pony poias; visoceeiry, and ESXW.

Eocolfla Grandty — Ths mtlo of the doxmity ofa
subereoce a1 60" F. t tho denmity of watzr at the
SN LOTNOCKIUTO.
position, clikor not boag or xct s, L 0B oo
modiry Azuees o cpdoa, of in all fosocs o
options of one commadicy combeand wiich wwy

(HYMEX, December :992, pp-

)
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bo beld or cuorzoiicd by aa eardry wikhont s hafgs
ccoapdon 81 pecscribed by s caxtaces of e
cFIC

Spesulztor ~ .\ tador who hepess w profic o do
spexific dirmuional poice mowes of s funses o
opticn contct, of consmodity.

Spot - Tum whikh deacribes cos-Gane spem carkaz
caac transactiom, whers » cormedicy i puschase:d
“on the rpot” at current eedht ceoes. Spot cans-
sctions acs 1 cootxast wo e asden, which specify
» srcady supply of prodace over s peciod ef dusa.

Spat Manth - The foawes cantmct closort $9 swto>-
1ky. ‘The mcartry dolivery ootk

Sproad (Futures) - The shorloncews poschesc of
onc furores conrcx and ssic of ¢ fataecs coneamcs
for a diffocent month, diffcrent commodity or &if-
foreaz grado of the sems cocanmadacy.

Spresd Optionn) = The purchase xod saly of two
optons which very in teras of type (call o putl,
srike prccs, cxpicaion deses, or boch. May siso
ol 90 sa options couaact puschesc (mic) and e
simukancoms sl (purchasc) of ¢ fizares contzact
for the sems smdodying commodiry.

Stock Typs Settiomiant A susderent peaw-
charo in witioh the parchese of » contaet sogeives
lemodisto and foll pryment by thn boyar 13 the
weller, In stock type scutierncat, the scrwal cash
profit ot boss Bom 6 tadc s not soaliscd wacl S
position is liquideeod. NYMYX cacrygy ssd phee-
fmun options beve this typo of setthamont proco-
dure, which differs from thae ke the fecares sariect
whers gainn and lossos o raaliesd 00 o dally basbe,

Seop Lt Ovder — Aa asder tha gues ireo fhece 20
000 83 thoee Is 4 traic af die specified seop pricc.
The ardec howcres, caa caly be Blod ax the Rauz
aioe or betser, Tho sscy pelcs sad the Tk puee
oen bo dche exmo or dilfoeent, The sop prico b e
poioe Jevel specified ia the codex.

Ftep-love - A mwing ardor desigmed 10 chosc out »
Josing posidon whaa the prics reaches ¢ lavel
apociiod ho the ordee. I bocomes e ee~dvo-cone-
kot arday whon the “yaop™ price b sosched.
[odividoals sho uta scops 80 oo tho oeedies
whan the pricos scaches ¢ specified bevol

Sorasidie (Futwes) ~ Also knows w0 4 spaiad, e
purcheec: of ooc frross cecach agebret the sals of
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wotior funsee ool of the ez cosoxxbity, A
wreddlo trads i bazed cu a prico rolatic: ship
botwoen the two naomka,

B unie ([Optbous) « The puniees ot swio of boh
a put aed e call baving the same safue picios gnd
eploetion dago, THS buyer of & syaddic Beaclits
from incrossod volility, and i sclicr bznefit
from docessed volerifiry.

S aghn ~ An option position consistiag o tho par-
cheno o 1o of pux and call eptions beving the

£ 200 Pyieo - Tho prdos st whick the waderdyleg
f:stusre voatsect is boughs or sold m the crentsn
cptica M cxosdend. Also called an exoecizo price.

Sxlfixr ~ Aa cicment Yt iy prosoa i semo oil snd
Iaa 23 20 impurdxy da she foan of o varess com-
pouads.

Srzpert - larcchalcal enctysle, 8 pdos srea where
cow buying is Rledy 60 ogaoe in and seez cay
doekrn

Dywmitetia Faoterse = A positon arexiod by com-
Lisung cali aad pee optioas. A syothetic keog
funces pocition & creasod by combining 2 kg cafl
endinms end a slort put cptions for the m=:o expi-
v-tiom dete sod o seme sariks prive. A cyorbetio
£lacat futuzss is comatod by combining 8 Jeog put
£ o short call with the saxc cxplation ¢zic sad
123 ez etxika paioe,

G = A costony-taored, lodivideally negoilaed
trngention dasigned to swsage famecial ciul, wo-
Xy ever u poriod of ooo @ 12 yoas, Swmps oan bo
casduceed disectly by oo coussee-panies, o
inough a thded perty suoch a3 @ besk or beokeago
Louse. The wiiter of the swep, suoh o3 8 bosk of
Lxokazage Louss, muay oot 5o smauone the rick
1:zedf, o menrge lo vwa oot GIPOSITT ¢a AR
czkenge. Swap weancrions luchads lomsost ret
S0P, CTnOy swepa md price sweps fioz cam-
swdides, korioding ensxgy and sseceds, In o typécal
cotapodicy of pdos swap, partics exchange pay-
<zt basod o cheeges i the pdoc of & comumncd-
Ly or & maztcr indee, whilo Sxlog the paics they
o Focivaly psy for tho physical commaodity. Tho
trnzection carhiss card: pazty 10 menege o poRED
w commodiry pecne or lodex valucs. Socic aonty
2 enasally wadn n cad,

(NYMEX, December 1991,

PP .

(0arx). *Teak Tiln" ek cats s intevcosemecs.
od, which permbcs kading sad saloadiag of te
entiro toedn of cass from coo cosnection.

Taelfl - A schedule of cetcs or cherges parmiceed 8
cormemon casvier or utility; pipaitee tacifs w da
charges madc by pipefines for camnportieg crade
oll, reflacd products o astucsl gas Som ea origin
o a dostination.

Techinionl Aaalyels ~ Aa approach o focecaating
commodity paoss which saxnrminos prezea of
prico chengy. tates of change, sod chaages ia t2d-
ing volume sad cpes invoret, without engend 0
uadodying findamonsl markct condirions.

Theves ~ 100,000 Beitich dhornal wales, A deiachern
is | illion Bue.

Thooretical Valae — Aa optiem’s yaloe gencrazer!
by 2 mazhorradioal modal ghvoa cortaia pder
smumptiens abowt the teem of tho tyxion, the
chamcredistics of tho udatying Rersres contract,
and peovalling latercst ceca.

Theta — Tho senshivity of an option's theosstiost vaico
wa chengo ls the amocux of dhse t0 axpiscion.
Thronghpat ~ 1) A won wed o doscxibe the wol
votume of rxw meateniale that ma paocossod by a
plant sach as an oll imficary la o givea pecied.

2) The total volume of crade ol end vefond proxd-
ween char woe haadiod by a vk fixrs, pipoliac o
tonminal loadiog facility.

Tiel(~ A mislenm changs in peit, 59 or down,

Thrm Syprend - The solling of a meerby options sad
buyiug of a mosc defierod opdon with dhe weom
striks prdoe.

Timwe Value ~ Purt of the eption peomism which
volfiaces tho amcees over the insstosic value, or e
ontley prorziom i heso b a0 Inciesic velon, Az
givon pdoo kevels the opeiva tims veles will
doclise unth cxpiracion. It iy this decrewe ia taes
valuc that makuos opchons & westog esecs.

Trasde Limlt MenMering Spetarn = The syeem
twough which Cloarkeg Meambrare sot st 1ok
Lisvics ea thelr owstoman® NYMEX AOCESS™
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acooams, incleding seaximum exdor sies, mani-
mwwm posiden sisc por scaeion, scesion mading vol-
vane and sswsicn tading losses.
Tondur Werkatation ~ A NYMEX ACCESS™ work-
sation theough which NYMEX AOCESS™ osdery
oo plaved.
Teading = Duying sed salling.
Truling Vahawe = The sambor of consaces that
chang bands during ¢ spccificd pexiod of Sme.
Teanamisslon Company ~ Company thet zaas-
poss gas for seels cu it ewa bebalf o tansponts
8 forethors. Ala knowe m » pipeline company.
Tend ~ ‘The gensmt disection of prics moverssat.
Troy Ounen ~ The messuemant of wuighs for peo-
clous menils:
1 cuncs wey = 480 grains « 3104 gams
1,000 g = § kilogam ~ 3213 auncos woy
1,000 kilogmens = 1 maric e « 32,150 eunces 6oy
Tywe of Option ~ Ehhor puts ar cells.

Um- The sock, commndicy, fistates
contrect ar cash indiex sgalnst whick the fevues
or aptions contract s valued.

: v-uu Murgin - Peyment made on o duily
w inteadey basle by a Clowriag Member w the
Claminghomse 00 coves Josses cressed by sdveme
prive movemant ia pesisions ceeried by the
Clasding Memher, calculascd sepassely for cae-
ofaer snd promistary pesitions,

Vopa ~ The ssehivity of sn option’s thousetice
waloe © 8 changp in voldliey.

Visooulty - A methad of mumaxing s given Rquid's
sesigtamos 1 flow, sumlly decusssing with iacrese-
ing sompecstmom. Mistarisl wish higher viscosky is
s sosistase to flow.

Velatliity -~ The mackat’s price mage end move-
mens withia dhes ssago. The disscsion of the price
move, whether wp or down, is not rofovent.
Himxuic volsllisy indicases how suxch pricos bave
changed in the past and I desived by uing daily
setiamant puices for fusures. Implicd volmilicy
measares bow susch the mashos thiaks peioes will
chungp in the fuars, mad is cbesined Som daily
sottioment puices for apticns.

(NYMEX, December 1992, pp. 32-33)
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w~ Tenss intesmadinis ~ A peds of omdc
il delivacahia againnt the New York Mesmanile
Eschangs lght swast oruds sil conesact.
Neusinally, the bonchmek crwde of the US. il
industry,

Wit Barrel = A physical basesl of eruds o or sefiacd
peaduct s cppomd 1 » “paper bassel.”

Vet Sus ~ Navwnl gas coutuining condessehle
hydmcerhons.

Wirlter ~ The sslier of an option. Also knowe s the
pmutor of the option.

Ybﬂ- 1) A mcasusc of the saanel setuce e 58
investment sxprewed es o posceanage. 2) The
povpanion uf hesvy er lighe pradusm which con be
darivod fsors o given hassel of orude ol
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APPENDIX G - FUTURES CONTRACT SPECIFICATIONS

Light Sweet Crude Oil

fetmes and Optivas Contsust Specifisstions

Rusreles of Options

(NYMEX, November 1992, p. 10)

Fatures: 1800 US. barvels (42,800 gallons).
Optisns: One NYMEX light sweet crude oil congract. '
Fatwres and Opions: 945 a.:0. - %10 p.m, (New York Thue).

Fatares: 18 consccutive months plus four long-desed fatures
which are inicially lsced 21, 24, 30 and 36 monthe prior o delivery.
Qpeiens: Six consecutive months phiss two long-dsted options
which esc initially listed nine and 12 months peior to expiration.

Fugurm svod Optisns: Dollara and cents per barvel
Futures and Opeisns: $.01 (1¢) per barrel ($10 per conteact).

Futnres: $15.00 pex barrel ($15,000 pet coatract) for the first two
contract months. Initial buck moath Emits of $1.50 pex barrel rise
0 $3.00 per barsel if the previous day’s scetlement prioe is at
the $1.50 kimit. In che event of 2 $7.50 move in cither of the first
two contract moaths, back month Imicy are expanded w $7.50
per barrel from the limit in place in the direction of the move.
Fatures; Trading teeminstes st the close of busincss on the
thind business dey prior o the 25th calenxisr day of the month
pecceding the delivery month,

Qpéions: Expication Day is the scooad Friday of the moath
ptior w the delivery month of the underlying futures contract,
provided there are st least five days romeining to trade in the
underlying foturce contract.

Nosr: Effective July 13, 1992, Expimtion Day for all nowly kisted
options contracts is the Fridsy immediately preceding the
expirstion of the undeslying futures contract ss long a8 there
are throe wading deys left in the faruses contrace. In the event
there ere less than threo deys to futures expinstion, option expi-
sation is the socond Friday prios 90 futures expinstion. !

By & Cleating Member to the NYMEX Clearing House not later

thas &00 p.m., or 48 minuces after the uaderlying futures set- .
tiement price is postexd, whichever is ister, on any dsy up to 1y
and including the option’s cxpimtion.

— - —
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Option Saike Prives At all cimos st loast 17 strilos peices are availsble for puts sad
oulls on the undodyiag futures contracts, The fist 11 swike
peices sre incsemeonts of $1.90 per bareek; additionally, thees
strike prices are offesod in the ncescet 35 increments sbove the
‘The ast-the-money strike price is pesrest to the previous day’s

M closc of the underlying futures contrsct. Strike price boundaries
are adjusted socurding to the furures priee movements.

Delvery  F.O.B. seller’s facility, Cushing, Okishoma, st any pipeliec or i
storage facility with pipcline access to ARCO, Cushing Seange or by
Texaco Trading snd Transportation lac., by in-tank transier,
infine transfer, book-om or inter-facilicy canafes (pumpover).

Delivery Poried  All deliverics are catcable aver che counse of the month and must

be initieted on or after the first talendar day snd completed by
the last calendar day of the dolivery month.

Alhornase Detivery  An Aleraate Delivery Procodure is svailsbic w0 buycos end sclies
Frossdure (ADP mwmwwummm»m

s —— . Wt = nneue b mere wm s wle

those in the contrace specifications, they may prooved
on thet basis sfter submitting 8 notice of their intention %0 the

Swbengs of Putres fr,  The buyer or scller may exchange s fisturcs position for ¢
or in Connsstion with,  physical posicion of equal quantity by submitting & nodice w the
Physissls 8PP  Exchango. EFPs may be used to sither initiste or Biquidsic a

Delivesshie Grades  Specific crudes with 0.5% sulfir by weight or less, not less then
3° AP gravity nor more thaa 45° API gaavity. The following
crude streams sre delivorable: West Texas Inscrancdinge, Mid-
Comtinent Sweet, Low Swest Mix, New Meszican Sweer,
North ‘Texas Sweet, Okishoms Sweet, South Texas Sweet,
Beeae Blend, Boany Lighe and Oscberg.
tnspestion  lnspection shall bo conducted in sccondance wish pipeline prec-
tices, A buyer or sclice may sppoiot sn inspecior to imspoct
the quality of oil delivered. However, the buyer or sclles who
: requosts the inspection will besr its costs end will motify the
i other party of the transsction: that the inspection will occur.
Cusoomer Mimgin  Margios arc sequired for apew futurcs or short options
Raquivements  positions. Scc page 34. There is no margin requisemeont for
an options purcheser.

L

'me} November’1992,,._p. 11)
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Sour Crude Oil

Fuswes Contrast Spesifisntions

Algyaate Dollvary
Prosotiws (ADP)

1,000 US. bervels (42,000 gallons).
935 o.m0.-3:20 p.m. (New York Time).
18 consecutive moaths.

U.S. dallers and cenes per bamel.
$0.01 (1¢) pee bacsel ($30 pes contesct)-

$15.00 per barrol (515,000 per coatmot) for the ficet two cantmet
months. Initial back sonth Kmits of $1.50 per bamel dsc 90 $3.00
pex basrel if the previous dey’s sertiement price is at the $1.50
Emic. In the event of s $7.50 move in sither of the first two con-
track months, back month limits src expanded ¢ $7.50 pes
baire] above the Kmit in place, in the disection of the move.
Trading tenminates at the closc of busisess oa the thind
businces day prior to the 25¢h calcndar dey of the month pre-
coding the delivery moath.

Deliverics take place along the Texas U.S. Gulf Coast

st onc of severs] qualified marine terminals; by pipeline into
WMMumﬁu
qualified ssorage facilities.

ARCO Pipe Line Co. (Texss City, Texas); Oilmaking Inc.
(Houston, Texss); Sen Matine Termisals (Nederiand, Texas).

Rancho Pipeliac (Houston ares iaciuding Passdena Junction,
Missour City Junction snd Genos Junction); Texaco Trading
and Transpostation Inc. (Rawt Houston, Texas).

Amecrada Hess Corp. (Houstos, Texas); Olicanking Inc.
(Fouson, Tcxas); Sua Marine Torminals (Nededand, Teaxas)
Texaoo Trading and Transportation Inc. (East Houwsson, Texss).

All deliverice must be initisted by the Gt calcadar dey and
compieced no lator then the Jast calendar day of the delivery
month.

An Alternate Defivery Proceders is available e buyers and sclers
who have been mesched by the Eachange subssquent w the
temmination of teadiag in the spot month concract. If buyer sad

(NYMBX, November 1992, p. 12)
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sclicr agroe 1o consummate delivery under rerms diffiesent from
thosa prescribed im the coatract specificstions, they msy peocoed
an that basis sfter submicting a notice of inscat to the Exchange.

Sxchangs of Fummes for.  The buyer or scllor may exchenge a fuzares position of equal
o In Connmmtion with,  quastity by submitting s notice 0 the Exchange. EFPs m.1y be
. Piwysiaale P  used w cither initiase or liquidate a futures pusition.

Oulivemshio Gades  Deliverabic grades wich a minimum of 0.5% and & mexinum of
2.2% sulfur by weight, not less then 26° AP1 gravity arc
West Teams Sou/Now Mexico Soue, Alaska North Slope, Dubai,
Commingling these crude streams for delivery is not pesmisved
excepe for pipeline common strcam designod as West Texns
Sow/New Mexico Sour. A premium of 90¢ per bamcl will be paid
by the recciving pasty for the delivery of West Texss SousfNow
Mezico Sour. The other six delivesable andes will be valued at
the final sottiement price.

lnspostien  Foc matiae teerainal delivery, the scller sclocts and hires 2
isspection compeny with intcmstionsl operstions including in-
house laboratory facilitics in both Houston and Besumont/
Porc Anhur. Inspection peocedures must comply with API guide-
lines for quantity messuremsent (2% solerance), gravity, bottom
sediment and wates, and sulifur.

Delivery out-of ssamage of West Texss Sour/New Mexico Sour
sffords the buyer or seiler the right to inspect quantity and/for
quality m the reguessing party’s expense,
Delivery out-of-stosage for forcign strcams require sclless w
w&nmm(&mh»&ndﬂ)
from an inspection company that mects masine terminal
delivery requirements.
) For pipcline delivesies, inapections ass conducted in sccordance
| wich pipeline practices. Rither buyer or seller mey sppoint
| an ingpector 10 teview the qualicy of the oil delivered. Howeves,
the buyer or scller who requosts the inspection will bear
it costs and actify the other party of the planned jaspection.

Customwr Margin  Margias s1c requised for open fixures positions. See page 4.
fasuiraments

NYMEX, November 1992, p. 13)
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Heating O1l

Fusures ead Options Centraat Spasifications

nsseles of Options

Futures: 42000 U.S. galloos (1,000 berrels).
Opwisas: One NYMEX heating oil futusos contract.

Famres and Options: 950 a.m. - 310 p.an. (Now York Time).

Feturas: Tading is conducted ix 18 consecucive months

commencing with the pext calendar month (e.g., on October 1,

1992, trading oocurs in all moathe from Novembes 1992 dhrough

Apeil 1996}

Opsions: Six consecutive months plus two long-dased

options which are inicisily listed aine and 12 months prior m
!

Fuaturez and Ogtions: In dollars and cents per galion

(e.g- 05277 per galion).

Futures and Optisns: $0.0001 (0.01¢) per galion ($4.20 per conteact),

Fasures: 3040 por gallon (516,800 per conract) for the fiest two
contrace months. Initial beck month limics of $0.04 per gation
rise t0 $0.06 pez gallon if the previous day’s seuiement price
is = tho $0.0¢ Gmit. In the event of 2 $0.20 move in cither of the
Ficst two contracs months, back roonth limite sre expaaded

10 $0.:20 por gallon from the limit in place in the direction of
the move.

Fotwres: Trading conminaces et the close of besiness on the last
business dey of the month peeceding the delivery month.
Optisns: Expinion Day is the second Friday of the month
peioe vo the delivery month of the undetlying futures contoact.

News: Effoctive July 13, 1992, Expiration Day for all acwly liated
options contracts is the Fridey immedinsely preceding the
expiration of the undedying futuces contsact 9 long ss there
aze throe trading duys left in the futures cootract. In dhe cvent
there are less than three days to fusures expingion, option expi-
ration is the second Fridey prios to futwres expisstion.

By a Clesting Member to the NYMEX Clearing House not later
than 600 p.m., of 45 minutes sftee the price of the wadedying
futwres sertioment price is posted, whicheves is later, on any
day up 10 and including the opdon’s expirstion.

“.(HYMBX, November 1992{ p. 16)
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Aaraste Dellvery
Proagdure (ADP)

Ensheugs of Futsras for,
or in Connection with,
Pirguiicals (PR

Gondla and Cuniy

Strike peices are in increments of $0.02 (2¢) per gallon. Serike
prices asc listod only as ever numbers, for example $0.4800,
$0.5000, $0.5200, etc. At all times at lesst 11 strikc prices see listed.
‘The a-the-moncy strike price is closest to the previous day’s
close of the underlying futures contmace. Strike price boundaries
are sdjusted according to the futurcs pricc movements.

F.OB. sclicr's facilicy ia New York Harbor, ex-shore. All dutics,
entitlements, taxes, foes and other charges paid. Seller’s shore facili-
ty must be capsbio of deliveriag inw barges. Delivery may sho be
complered by pipcline, tanker, book trsnsfer or inter- or inere-facilicy
mansfer. Delivery must be made in sccordence with applicable
foderal, state and local licensing and tax laws.

All deliverics may only be initisved aftes the Gifth business

day and must be complend befare the last business day of the
delivery month,

An Akernste Dolivery Procedure is svaileble %o buyers and sellers
who have been marched bry che Exchange subsequeat to the
tominstion of tradiag in the spot month coneract. If buyer and
sclict sgree to consummate delivery under torms difforent

from those prescribed in the contact specifications, they may
proceed on that basis after submitting a notice of theis inteation
to the Exchange.

The buyes or scller may exchange a futures position for & physical
pasition of equal quantity by submitting a notice o the Exchange.
EFPs may be weed to cither initiate or liquidae & funures posicion.

Geaenliy conforms to indusery standerds for fungible No. 2
hesting oil.

‘The buyer may request an inspection for grade and quality or
quantity for all deliveries, but shell require 8 quandity inspection
for & bagge, tanker or inter-facility transfer, If the buyer docs

B0t requUEST & quantity inepection, the seller may requese such
inspection. The cost of the quanatity inspection is shared equally
by the buyer and sclier. If the product meets grcde and guality
specifications, the cost of the qualicy inspection is shared joiatly by
the: buyer and selier. If the product fails inspection, the cosc is borne
by the seller.

positions. See page 34. There is 0o murgin requirement for an
options purchaser.

'g(nmzx, November 1992, .p. 17)
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Futeven and Optians Cantvast Spesificstions

Truding Unit

Sxureise of Optisns

' (NYMEX, November

New York Harbor Unleaded Gasoline

Rotures: 42000 US. galions (1,000 barrels).
Optisas: One NYMEX New York Harbor Unicadod Gawliae
Futurca Contrace,

Futures and Optivas: 9:50 a.m. - %10 p.m. (New York Time).

Futures: Trading ic Now York Harchor ualeaded gasoline is sﬁ
conducted in 18 consccutive moaths commenciag with the next ‘
celendar month (c.g., on October 1, 1992, the first trading month
is November 1992).

Mhmlwxmmwmummu
sumber of moaths traded, citing uacertain cxygeaation

ments for gesoling sold in the Now York Harbor arce. On

June 1, 1992, trading was expeaded w0 Sepcomber 1993. which
will remin the farthest dated month watil further notice.

which are initially listed aine and 12 months ptior to cxpiration.
Fusures and Optiear: In dollams and cents per galion
{c-g» $0.5022 pet galion),

Fusures and Optiens: $0.0001 (0.01¢) per galion ($4.20 per contract).

Futures: 3040 per gallon ($16,800 per contract) for the fiest two
coatmct months. Initial beck moath limits of $0.04 per galloa
rise 00 $0.06 per galion if the previous dey's settiement price is st
the $0.04 limit. In the cvent of & $0.20 move in cither of the fimt
two contract months, back month Limics are expanded to $0.20 per
galion from she limit in place in the direction of the move.
Fuswrws: Trading verminastos st the clase of business om the

lese business day of the month preceding the delivery month,
Optisus: BExpiration Day is the second Fridey of the month

peioe to the delivery month of the uaderdying futares contrace.

Noss; Effective July 13, 1992, Expirstion Dy for ail newly listed
aptions contrects is the Fridey immediately preceding the expin-
tion of the undetlying futures contract a3 loog a3 these arc three
tading days left in che futures contract. In che eveat thore are
lces than theee days to futures expintion, option expirstion is the
second Friday prioc w0 fususcs cxpirstion.

By a Clearing Member to the NYMEX Clearing House ot
later than 600 p.m., or 45 minutes afoer the underdying futores

1992, p. 21)
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Option Swiles Pricss

Alsrasis Dellvery
Presadure (ADP)

Exshange of Patuvras for,
or In Connestion with,
Pyaiasis V)

Goads and Quality

Customer Nargin
Requbements

settloment price is posted, whichever is laer, on any day up w0
and inciuding the option's cxpiration.

Suike prices arc in increments of 30.02 (2 ceats) per gallon.
Serike prices s lissad only as cven numbess, for example 04800,
$0.5000, $0.5200, ctx, At oll times a¢ Joast 11 suike peiccs ase lsted.
The st-the-moncy suike price is closcst 1 the previows dey’s
close of the undexlying futtres contract. Surike price boundasics
e adjumed scoording 1o the fuaares price movemens.

amw.m-mvdmmwdm -
eatiticments, taxes, foes and othercharges prid, Selicr’s shose
facilicy must be capable of deliveriag into barges. Delivery may
slso be completed by pipcline, tanker, book transfer or inter- or
iners-facility eransfes. Delivery muse be made in accordence
with applicsble federul, stare and local licensiog and (sx lawa.
All defiverics may only be iniciated afier fifth business dey
and muet be completed before the last business day of

the delivery month.

An Alserace Delivery Procedure is availeble to buyers and scliess
who have been matched by the Exchange subsoquent to the
scrmination of weading in the spot month contrace. If buyer and
scllec agree w consummate delivery undes tenns diffecent
from thosc prescribed in the comtmct specifications, they mey
procoed on that basis sfoer subsitting a notice of their
intention t the Eschange.

The buycs or seller msy eachange o fistures posicion fora
physical position of equal quentity by submicting & notice to
the Exchange, EFPs may be used to cither initinte o
Fquidate o futwres position.

. Geacnlly conforms 10 industry standards for fungible northorn
grade, unleaded regulac gasoline specifications.

‘The buyer may request an inspection for grade and quality or
quantity for all defiverics, bae shall requise 3 quanticy inspec-

tion for s barge, tanker or inter-facilicy tranafer. If the buyer
does 5ot request a guantity inspection, the selles may sequest
such inspection. The coit of the quantity inspection is shared
equally by the buyer sad sellcr. If the psoduct meets grade
sad quality specifications, the cost of the quality inspection ia
shared joiady by the buyer and selicr. If the product fails
inspecton, the cost is borne by the seller.

Margins are soquired for opea futuses or short options positions.
Scc page 34. Theto is a0 maggin requirement for en options

(NYMEX, November 1992, p. 22) |
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Gulf Coast Unleaded Gasoline

Futures Contrust Specifiontions
Todiag Unit 42,000 U.S. galloss (1,000 bareels).
Twading Howe 40 am. 00 %10 pm. (New York Time). :

Trading Menths  Teading will be conducted in 18 consecutive months
(e on Scpeember 17, 1992, auding occurs in all months frm :
Ooctober 1992 theough March 1994). '

Pvise Oeomtion  In dollars snd cents per galion (e.g. 90.6255 per gallon). 4
aluven Fries Pustamtion  $0.0001 (0.01¢) per gallos ($4.20 par contmct).

: Menlumas Dally Prise  $0.40 pex galloa (316,800 per contract) for the first two monche,
Mustastion  to be inplemented im cwo steps. Initial back month Emits of

$0.0¢ por gallon tise 1o $8.06 if the previous sertlomont price
is st $0.04. In the event of a $0.20 move in cither of che first two
contrect months, back moath limits expend t0 $0.20 pes gallon
feom the limix in place in the direction of the move.

last Tvading Day  Tonding terminates at the close of basiness on the last busincss
day of the month proceding the delivery month.

Dallwery Slese  All macches of buyers aad selless for deliverics of contaces in
mmitiples of 25 (25,000 bacrels) shall be required to be made into
the Colonial Pipeline, basis Pssadena, Texes. All roaders for
deliveries of lces than 25 contracts shall be required m be made
st 2 public ccrminal in the Houston/Pusadens ares.

Pipeline Dellvaries  For all deliverios of 25 er mose contracts (25,000 barscls) delivery
will be made F.0.B. the Colonial Pipefine at the injection
station sclecmd by the scllee st Pasadens, Houston, Hebest or
Port Anthar, Texas; Lake Charlcs, Krots Springs or Bason
Rouge, Louisians; Collins, Mississippi or Moundville, Alsbama.

Peblie Torwinsl Dalivasies  Deliveries of Joss than 25 contracts shall be made ac public
facilitics maiatsined by GATX Temminals Corp., Olicanking
Houston Inc., or Amecads Hess Carp. in the Houston and
Pasedens, Texss, area ("Qualified Facilicy”), F.OB. into the
buyer’s scgregated or fuagiblc stosge. Ac the scllce’s
option, delivery st such facility may be sccomplished by say
of che following methods:
(1) Inera-facility transfisr by pump-over or inventory ueasfes;
(2) Inges-facilicy transfer by pemp-over or investory wansfes; or

-(NYMEX, November 1992, p. 23)
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Ouelivery Swreharge  If dolivery is made at s public ccemiaal, the buyes or scller
whose Notice(s) of Intention t Accepe or Deliver in s quantity
not evenly divigiblc by ZS will be ssscsscd 8 surcharge
peysble to the other party of $0.0178 (1.75¢) per gallon for every
comtract that is not cvealy divisible by 25, except thet if both
parties’ Notioss azc aot cveanly divisible by 25, so surcherge
will be ssscosed.

Delivery Peried  For pipcline deliveries, the buyer may sccept product as easty
as the Gaw day of the second Colonial cycic that commenoces
during che delivery moath, but no esslier than the ninth
calendar day of the delivery month, and 0o lager thea the day
prior to the last business day of the delivery month. Eweptions
occur if s thind Colonisl eycle commences during the delivery
month which extends beyond the dey prior m the last business
day of the delivery mooth, dolivery may extend through the
Jast day of that cycle.

For public terminal deliverics, the buyer may accept product
a3 carly s the ninth calendar day of the delivery month, and
no later thaa the day prior o the lest business day of the
delivery month, provided, however, that in the event the buyer
nominates the fronx half of the second cycle of the delivery
month, the four-day delivery window may commence as early
a3 two days prioe to the start of the second Colonisl cycle
of the delivery month.

Alornats Delivery  An Alsernate Delivery Procedure it available so buyens and

Prosadare (ADF}  aclicrs who have been macched by the Exchenge subsoquent

%0 the termination of trading in the spot month conomct.
buyer and sciler agsee to consummaze delivery vader toans
different from those prescribed in the contract specifications,

they snxy procoed onhat basis after submitting a notice
of their intcntion to the Exchange.

Exshonge of Faturss for,  The buyet o seller ey exchange a futures position for a
arin Connsstion with,  physical position of equal quasticy by submicting & notice to
Phyelosls 09  the Rxchange. EFPs may be used to cither initiate or

iquidate » futures position.

Deliverable @redes  Grade und Quality Specifications refiect those of Colonial
Pipeline Co. fungible Southcrn Grade 44, 87-octane valeaded
regular gesoline as amended from time-to-time by Colonial

(NYMEX, November 1992 p 24)
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for this costasce shall be January and Fobeuary, 11.5 pounds per
square inch; March, April. May, June, July and August, 7.5 pei;
Septomber and Ocsober, 11.3 pei, November and Doccmbeer,
13.5 pai. In the ovent that this RVP specification diffiers from the
Colonial Pipeline spocification st the tisec of loading, an RVP
adjustment of 0.9¢ per pei pes gallon for XVP of 7 pei and sbove,
or 0.75¢ per pai per galloa for RVP below 8.7 pei, will apply.
tmapestion  For pipcliac deliverics, inapection of produce shall be made in
sccordence with Coloadel Pipoling peactioss.
For public tomninel doliverics by pump-over or investory tnins-
fer, if inspection is requestad by the buyer, the scllor shall
initiste inspection of the psoduct as its designewd originating
ﬁummummouwm

For barge movemcnts, seller shall initiate inspection on
dedicund barge ar the otiginating facilicy not later than 24 hours
peior o the time desigaated by che seller foc dolivery.

Cwstomer Masgin  Margios asc required for opes funures positions. See page 34.
Reguiroments

i
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Natural Gas

Putuses and Optiens Controut Spesifications

Emsveise of Optivas

Fuswres: 10008 million British thexmal units (MMBru).
Opsiens; Oac NYMEX naturs] gas futwecs contract.

%20 &.m. - %10 p.an. (Ncw York Time).

Faturss: Teading is conducted in 18 consecutive months
commencing with the nest calender month (e.g., on October 1,
1952, trading ocours in all months from Novessber 1992 through
Apri) 1954).

Optivns: 12 consecutive months.

Futnres and Optinas: Doliars and conts per MMB

{e.g., $2.000 per MMBeu).

Futnres and Optians: $0.001 (0.1¢) per MMBru ($10 per contsact).

Fuewres: $0.10 (10¢) per MMBtu ($1,000 per contract). There is
0 maxinuem deily Gimit on price flucmations dusing the moadh
precading the delivery month. In the cveat that & settiement
prioe is estsblished at the maximum daily limic on price
flucmustions, this kmic will be imcressed subject t© 2 variable
fimixs formule.

Famres: Trading teeminates six businces days peior 1o the first
calendar dey of the delivery month,

Optisnz: Tiading terminenes at the clase of business on the Fridey
immodistely proceding the expinution of the underlying futares
contract 88 loog 28 these ase at loast three days romainiag to trade
in the waderlying futures contrsce. In the event there ase less
than three tading days tn futuses expimtion, option expimtion is
the second Friday prior to fistuses expizaion.

By 2 Cloaring Member to she NYMEX Cleatiag Houso oot

lates than 6 p.m. or 45 minates sftcr the undorlying futures

sortlement peice is posted, whichever is later, on sy day wp
to snd iachuding the option’s expimtion.

Saike prices sec in increments of $0.05 (5¢) per MMB. Az all
timcs at lcast 11 stzike prices are svailable for calls and puts

oa the undertying futurcs contracts. The se-the-money strike
price is closest 1 the previous day's close of the underlying
fanures coatract. Serike price bouadarics arc adjusted according
to the futures pricc movements.

(NYMEX, November 1992, p. 28)
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Agrante Dellvery
Pvesedure ADM

Lmhange of Fumras for,
or In Conmaction with,
Phpsiesis BN

Quality Gpesificssions
Custemer Mlargin

(NYMEX, November 1992, p. 29)

Sabine Pipo Linc Co.’s Howry Hub in Louisians. Seller is
sespoasible for che movement of the gae thsough the Hubs tho
buyer, from the Hub. The Hub fos will be peid by sciles.

Delivery shall tshe placo no oalier chan the fisst calendar day
of the delivery mouth sad shall be completed no later than
the last ealender dey of the delivery month. All deliverios shall
be made st & uniform as possible an hourly end dally rte

of flow over the counse of the delivery month.

Aa Akunate Dolivery Procednee is svailsbie to buyess and
sellers who have boen metched by the Exchange subseqguent 1o
she tonminstion of crading ia the spot snosth commce. I boyer
and selley agroc w consummate delivery under torms differcat
from those prescribed in the contract specifications, they
mnmdnhbﬁmm-mdm
ingontion to the Exchangs.

‘The buyes of seller may exchangs & futures position for s
physical position of aqual quanticy by submicting a actice to the
Exchsoge, EFPs may be used to cither inicate or Equidate »
futures position.

Pipeline specifications in cffices st time of delivery.

Margias are roquised for open futures and short optioas
positions. Sec page M. There is no margia roguircment for s
options puschaser,
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Propane

Putwres Contrast Spssilications

Toading Unit
Trading Howes

Abmenats Delivery
Pyoosdme (ADF}

42,000 US. galions (1.000 barscls).
%15 8.0, - 300 p.m. (New York Tiec).

‘Trading is conducted is 15 consecutive months commencing
with the next calendar month (e.g., on October 1, 1992, trading
cociies in el months from November 1992 chrough Jeouary 1994).

In doliars end censa per palion (e.g., $0.2553 per galloa).
$0.0001 (9.01¢) per gallon ($4.29) per contrace).

$0.40 per gallom ($16,800 per conerace) for the firat two contract
months. Initial back moath limits of $0.04 per gallon rise $30.06
pex gallon if the previous day’s settiement price is st the 30.0¢
limir, In che event of « $0.20 move ia eithes of the fitst cwo
contrect months, back month limits expend to $0.20 per gallon
from the imit in place in the direction of the move.

Tonding tcrminates at the close of business on the last busines
day of the month preceding the delivery month.

F.0.B. seller’s pipeline, scorage, of fractioastion facility in
Mont Belvieu, Teans, with &irect pipeline scooss to the Texas
Eastorn Transmission Pipeline in Mant Belvicu, Texas.
Delivery may be made by in-line or in-well crenafies, inser-
Sacilicy tansler or pump-over, o¢ book transfes,

AR delivesics must be initisted after the ainth busisces
day and complesed before the second o lest business day
of the delivery menth.

An Akernste Delivory Preceduse is svailable w buycss and
scilens who have becn matched by the Exchenge subscquene
co the tormination of tading in the spot month contssce.

¥ buyer and selier sgree to conswmmate: dolivery under teons

(NYMEX, November 1992, p. 32)
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Snshangs of Futures fur,
or n Cannestion with,
Playaiosis FT

Grade and Ouality

Gustamser Marghe

difforent from those preacsibed in the contrace specificstions,
they may procoed on that basis after submicring & aodoe of theix
intention two the Exchange.

Tho buyer or seller may cuchange a futuses position for s
physical position of equal quantity by subemitting & notice

the Exchango. EFPs may be used w cither iniciate or
Hquidate a futeres position.

Conforms 10 industry standards for fungible liquified propane gas
= determined by the Gas Processars Associstion (GPA-HDS).
Inspection shall be conducted in socosdence with pipeline practices.

See page M.

(NYMEX, November 1992, p. 33)
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Margin Requirements

MYMEX reguives s markst perticipants
1o post and meinmia in their accounts s corain minimam
smount of funds for esch open position beld. These funds arc
kaowa a3 “margin” and represent & good faith deposit or per-
formance bond that sesves to provide protection sgainst losscs
in the market. NYMEX colleces margin disoctly from each *
of its Clearing Members who, ia tura, arc responsible “or the
collection of fands from their clients.
NYMEX uses Sunderd Portfolio Analysis of Risk (SPAN) to
customers. SPAN, developed by the Chicago Mercandile
Enchange, has become the futures industry’s standerd of mar-
gining. SPAN cvalustes the rigk of a trader’s entire portfolio
and establisbes plausible movements in futures prices overs
one-day petiod. The resulting cffoct of these “risk armys™ is 00
capeure respective gains or Josses on futures and options
posicions across the energy commodities.

One of the special chamcteristics of options is thet s long option
position can never be at risk for roore then its premium. For
SPAN w assem the risk of all positions in the pordfolio

and ot the same time allow credic for the preminm invoived,
SPAN allows the excess of the option premium over the

tisk margin for any option position to be applied to the risk
margin oa other positions.

Margin rogsirements aud contrecs specifications are swijecs 3 chengy.
Plosse coneact the New York Mescantile Exchenge,
Fastfacts, the NYMEX 24-hour market information service,
or your broker for cumrent information.

. !
(NYMEX, NOVember 1992, p. 34) '
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Trading i ONl Sprenda

Miscellaneous Information

Asry combination of energy futures contmaces sadior sonthe
msy constitisbe 2 sproad in the NYMEX ceorgy complex.
All ypreads arc traded by open oucry.

‘The following are brief definitions of the most commoaly
traded speeade:

Intra-marhet Sprends

‘The simultancous purchese and salc of a futuscs contmct in aay
one commodity, crude ail, heating oil, gesoline, prapasc or
natural gas, in two different menche ¢ a scated peice differential.

intar-market Sproade

Alwo known s “trading acroes the bamrel.” Inter-market spreads
consist of the simultancous puschase and salc of more than
one econmnicaily-celaced futures concraces — crude oil, hescing
oil, gasoline, propesc or naturel gas — im 0nc of more months
ot 2 stated price diffceential.

Coash Spreeds

Simulteneous puschase snd sale of the crude oil contract and
contracts for refinod products — cither gasoline or heating oil or
both — in one or mose moaths st 8 sisted price differential,

‘The awmber of crude contrcts and the combined tatal of product
contracts must be equal. A similer strategy involviag natusal

gen end psopane is called a fiac spread.

Spssuintive Pesition Uims

‘The Excheage sets limits on spoculative pasitions (net loag or
short by contract) which may be exceeded for bona fide hedge
transactions of risk aseociated with commodity swap transactions.
Aaxhorization fror the Presideat of the Exchange is required.

(NYMEX, November 1992, p. 35)
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Quote Services

Sweet Soue Homing Gasolinc Nacaml Propen
Crude Crude 0i Gas
CEC CL [ HO HU NG PN
ADF :
AD®P Cosatread OL cz HO HU NA NP
ADPFES CICL CISC CIHO CHHU CING CIPN
- Biomberg LP a SC HO HU NG PN
Bonevillo Macket Info CL sC HO NU NG PN
Bridge Matkec Duta Syscems CLuatw DI HO oL NO PT
CPomwyw
Comanodity Quescgraphics c 8C HO UR RF LG
Dow joacs L 8C HO HU NG PN
EMES] McGraw Hill (v R SC HO HU NG PN
FNN Dats Brosdcastieg CL sC __ HO HU NG PN
Futurcsousce CL 8C HO HU NG PN
Kaighe-Ridder
ONS Detaquorwre CL, SO HOo HU NG PN
MonoyCeater CL SO HO HU NG PN
TradcCenter CL ) HO HU NG PN
Market Vision CL 78 HO BU Qo PT

(NYMEX, November 1992, p. 36)

[
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(NYMEX, November 1992, p. 37)
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Selected JP--5 Utitty Cusve Cormputaion Deta
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Selected WTI Utiity Cutve Compuiation Data
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